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PULMONARY CHANGES IN FIBROSIS OF 
THE PANCREAS' 
by 


Thomas Rosendal 


During the ee 10 to 15 years the paediatric literature, partly that 

of Switzerland (6, 9, 11, 16, and 17), but especially that of America (2, 3, 

13, 14, and 18) has contained an increasing number of communica- 
tions about a new nosological entity in children which begins during 
infancy and is known as fibrosis of the pancreas. In the Se candinavian 
literature on the subject the disease has been mentioned by Kaiser 
(1946) and FLENsSBoRG (1947). 

The term used for this disease is to a certain degree misleading, as it 
only denotes the changes in the pancreas; the pathological processes 
occurring simultaneously in the lungs, as a rule, predominate in the 
clinical picture and have proved fatal in almost ali the cases reported. 

The first communications were all based upon the post-mortem 
findings, and where a microscopical examination of the pancreas only 
had been made. However, that the disease is no rarity is apparent from 
the rise of the percentage from 1 or 2 in 1938 (5) to 12 per cent in 1942, 
based upon a series of post-mortem examinations at the Children’s 
Hosp tal in Boston (15). The total number of cases at this hospital since 
1938 is 134; they have been described in two publications from Boston 
in 1949 (13, 14). 

The histological changes in the pancreas (see Figures 1 and 2) consist 
of blocking of the small excretory ducts and of the acini, with a thickened, 
often stratified secretion; the ducts and the acini are dilated, the glandular 
cells atrophic, and there is a diffuse formation of connective tissue in 
the gland, but without actual inflammatory changes. The islands of 
Langerhans remain unaffected. 


1 Submitted for publication, Sept. 6, 1950. 


From the paediatric clinic of the Municipality of Copenhagen (Director: ARNE 
RorHe-Meyer), and the radiological department of the Sundby Hospital (Director: 
Tomas Rosenpat), Copenhagen, Denmark. 

15-—-510088. Acta Radiologica. Vol. XXXV. 
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The histological changes have been considered indicative of an ob- 
struction to the flow of the external secretion of the pancreas, partly 
because itis thick and viscous, partly because of fibrosis and occlusion 
of the small excretory ducts. Clinically, the absence of the pancreatic 
enzymes trypsin, lipase and amylase in the duodenal juice is the most 
important sign of the disease. The histological changes in the pancreas 
are irreversible, and the disease appears immediately at birth or very 
soon after. In the former case the absence of the pancreatic secretion will 
cause the intestinal contents, the meconium, of the new-born baby to 
be of a changed nature; the meconium will not, as under normal condi- 
tions, be digested by the trypsin, but will become thickened and viscous 
and assume a resinous consistency. Intestinal peristalsis will become 
ineffective, and a meconium ileus will develop. 

The connection between meconium ileus and cystic fibrous changes 
were described by LANDSTEINER as early as in 1905, but only the paedia- 
tric publications of recent years referred to above have caused this clinical 
picture and its association with fibrosis of the pancreas to become well- 
known. 

When the fibrosis of the pancreas does not manifest itself until some 
time after birth, the absence of pancreas trypsin and lipase will give rise 
to disturbances of digestion with large, often fatty, stools of a distinctly 
cheesy odour, emaciation, and pronounced distension of the abdomen; 
the clinical picture can then only with difficulty be distinguished from 
coeliac disease. There is, however, the difference that the fibrosis of the 
pancreas gives symptoms in the course of the first few months, whereas 
the coeliac syndrome does not appear until the second year of life. 

In the lungs, too, there is a change in the mechanism of secretion, 
with plugging of the lesser bronchi and bronchioles with a viscous, 
thickened secretion (see Figure 3). By a valve-action an emphysema will 
develop peripherally to the plugging, and atelectatic areas will also 
develop. Secondary infection will give rise to purulent bronchitis, peri- 
bronchial infiltration, development of small abscesses and bronchopneu- 
monia. Interstitial fibrosis may cause a further increase in the occlusion 
of the bronchioles so that bronchiectases my develop. The same changes 
as have been mentioned in the case of the pancreas and the lungs 
have been found in the bile ducts, in the glands of the intestinal canal, 
and in the salivary glands. 


The pathological changes in the lungs will lead to a pertussoid type 
of cough, troubled respiration and cyanosis, with fever caused by the 
infection; the respiratory symptoms will appear in the course of the first 
few weeks of life. The reason that fibrosis of the pancreas has not been 
recognized earlier is that the respiratory symptoms dominated the clini- 
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Figs. 1 and 2. Microphotographs of pancreatic tissue of child with fibrosis of the 
Fig. 2. (Magnification about 250 x.) 


pancreas, Case I, 
cal picture and resulted in death; post-mortem examinations suggested 
that the lung changes were the probable cause of death. 

In the greater part of the literature on the subject there is a tendency 
to classify the clinical picture of fibrosis of the pancreas into three types 
according to the time when the disease is apparent. Soon after birth it 
is characterized by meconium ileus, during the first few weeks of life by 
respiratory affection, and after the sixth month of life the disease appears 
in the guise of coeliac disease complicated with chronic bronchitis. May 
and Lowe (1949) warn us against this tendency, stressing that the simu!- 
taneous affection of various systems to different and varying degrees will 
give a combination of signs, a few only of which will be dominant. This 
will often result in a clinical picture which cannot be classified according 
to type. 

The following are the case records and roentgenologic findings of a 
child who died of the disease with respiratory signs in the seventh month 
of life, and of another child in whom the disease has been followed for 
three years. 

Case I. A girl (J. H., case record 395/49) born at term on January 7th, 1949. 
Her mother contracted syphilis in 1935 and last underwent antiluetic treatment at the 
University Hospital in Copenhagen in 1936. In 1949 she had a strongly positive Wasser- 
mann reaction. The child’s reaction was negative. The latter was the fifth of a family 


/ Fig. 1. Fig. 2. 
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Fig. 3. Microphotograph of pul- 

monary tissue of child with fi- 

brosis of the pancreas. Case I. 
(Magnification about 20 x.) 


of 5 brothers and sisters. Three had died at ages from 2 to 4 months, one in the course 
of antiluetic treatment in 1935 and two with pulmonary lesions in 1937 and 1939, The 
cause of death was pneumonia in both cases. A brother aged 5 years is alive and in good 
health. 

The fifth child, whose case record will be reported here, had been admitted to the 
»Blegdamshospital in Copenhagen at the age of 2 months and had been there for 1 month 
with a diagnosis of *tussis convulsia and bronchopneumonia’, After a fortnight’s stay at 
home, when the cough persisted, the child was admitted on April 30th, 1949, to the 
Paediatric Clinic of the Municipality of Copenhagen for bronchitis and dyspepsia. She 
was 3'/, months of age. Her general health was poor. There was a constant cough, 
dyspnoea and slight cyanosis. Numerous moist rales could be heard over the lungs, the 
temperature was slightly raised, and the diagnosis of pneumonia and capillary bron- 
chitis was made. 

In spite of treatment with penicillin, sulphathiazole and a steam tent the clinical 
picture remained dominated by the persistent cough; the temperature became normal, 
but dyspnoea and some cyanosis persisted. As the stools became increasingly frequent, 
semiliquid and offensive, fibrosis of the pancreas was suspected, and this was confirmed 
as a specimen of duodenal juice showed lack of pancreatic enzymes. In spite of a fat- 
free, high carbohydrate and high protein diet, pancreatin, and vitamin preparations 
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Fig. 4. Case I. Aged 3'/, months, Marked emphysema most 
conspicuous on the left side with displacement of the medi- 
astinum and the heart to the right. 


Fig. 5. Case I. Aged 4'/, months. Emphysema of the left lung 
with displacement of the mediastinum to the right and increased 
lung markings around the hilus on either side. 


together with penicillin treatment and repeated blood transfusions, the child became 
worse. After 2 months treatment she was extremely emaciated and cyanotic, There was 
considerable dyspnoea and persistent cough. She died on July Ist, 1949. 

At post-mortem examination at the Municipal Hospital of Copenhagen the micro- 
scopical examination of the pancreas (Figures 1 and 2) showed a diffuse, interstitial fibrosis 
with increase of the inter- and intralobular connective tissue. Scattered round cells were 
seen in the connective tissue, but there were no inflammatory infiltration. Retention of 
the secretion in the acini, and a few dilated excretory ducts were noted. The secretion 


= 
= 
| (att 
| 


238 THOMAS ROSENDAL 


Fig. 6. Case II. Aged 6 months. Opacity over the left half of the diaphragm. 


in the latter was in the form of round or oval — in some parts stratified — corpuscles. 
The glandular epithelium was in parts atrophic; in many glands it had been shed. The 
lungs (Figure 3) revealed a severe, purulent bronchitis with scattered atelectases, emphy- 
sema, and small peribronchitic pneumonias. The liver and the spleen were hyperaemic. 
The other organs showed no abnormality. 

The lungs had been repeatedly examined roentgenologically but the changes had 
not been recognized. When the films were re-examined, the first ones taken showed a 
marked emphysema (Figure 4) which was most conspicuous on the left side, with down- 
ward displacement of the diaphragm and displacement of the heart to the right. The 
mediastinum was also displaced to the right, and in front of the dorsal spine air-containing 
pulmonary tissue of the left lung could be distinctly observed. In subsequent films (Fig. 5) 
the lung markings had become diffusely increased. Considerable emphysema persisted. 


Case II. A boy (T. V., case record 71/50), born at term on April 24th, 1947. 
The younger of 2 children. A sister died 2'/, months old in the paediatrical department of 
the Sundby Hospital, Copenhagen, of malignant gastro-enteritis; microscopical exam- 
ination of the pancreas was not carried out at the post-mortem examination. The 
mother stated that the child had been coughing from birth. 

The patient has been admitted 3 times to the Paediatric Department of the »Sundby 
Hospital»; the first time for 14 months in 1947 —48, the second time for 1 month in 1949, 
and the third time after January, 1950. He was first admitted at the age of 6 months 


1 The author is indebted to Chief Physician, Dr. C. Frrpericusen, for the use of 
this case history. 
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Fig. 7. Case II. Aged 15 months. Dense hilus shadows. 


because of chronic bronchitis from which he had been suffering from the age of 1 month. 
On admission, he was suffering from catarrh, cough and troubled respiration. He was 
not exhausted. His state of nutrition was above the average. The borders of the lungs 
were expanded; rhonchi and rales were present. 

Soon after admission it was noted that the stools were large, greyish and of a cheesy 
odour, and this — in connection with the patient’s chronic bronchitis — aroused the 
suspicion of fibrosis of the pancreas. A sample of duodenal juice was secured, and the 
examination showed no trypsin activity, slight lipase, and only a trace of amylase activity; 
on the basis of these findings the diagnosis of fibrosis of the pancreas was made. He was 
treated with a fat-free, high carbohydrate and high protein diet, vitamins and pan- 
creatin. In the course of this treatment the stools became more normal in appearance, and 
whilst his weight had previously remained unchanged it now increased. 

This treatment has been continued during the past 2'/, years. The disease has chiefly 
been characterized by a persistent infection of the respiratory tract with cough and 
febrile remissions, caused by pneumonic processes which have been treated by sulpha- 
thiazole and penicillin. The treatment has been carried out in the patient’s home; he has 
been re-admitted to hospital only by reason of the constant and troublesome pulmonary 
symptoms. During his last stay in hospital this year he was dyspnoeic, slightly cyanotic, 
thin, slender and without any subcutaneous adipose tissue; typical cyanotic clubbed 
fingers had developed. One obtained the impression that the pulmonary signs had in- 
creased. 

The development of the changes in the lungs can be followed in a series of roent- 
genograms taken from October, 1947, to March, 1950. In the first examination (Figure 6) 
a small opacity can be seen over the left half of the diaphragm, indicative of atelectasis 
or pneumonia. In 1948 the hilus shadows. had become large and dense, and the 
markings of the lungs more distinct basally (Figure 7). In 1949 and 1950 (Figures 8, 
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Fig. 8. Case II. Aged 2 years. Emphysema, large and dense hilus shadows 
with increased lung markings. 


9 and 10), the changes have become more conspicuous, are still progressing and appear 
as a symmetrical, diffuse increase of the lung markings, radiating from the enlarged 
hilus shadows. In addition there is uniform emphysema of both lungs; the heart is 
normal in appearance. 


In these two cases the clinical picture has been characterized by per- 
sistent respiratory symptoms which have been refractory to treatment. 
The large stools aroused the suspicion of fibrosis of the pancreas, and the 
diagnosis was confirmed by examination of the duodenal juice. With our 
present knowledge the changes in the lungs, demonstrated by means of 
roentgenologic examination, could also have assisted in the diagnosis in 
each case. They follow the type of change found in fibrosis of the pan- 
creases described by ATrwoop and SARGENT (1942), Baytin (1944), and 
NEUHAUSER (1946). The first case affords an example of the early changes 
seen when various degrees of obstruction of the bronchi give rise to 
emphysema, and before inflammatory changes have occurred. The 
emphysema manifests itself by a displacement of the diaphragm and 
may, when unilateral, cause considerable displacement of the heart 


a 
| 


PULMONARY CHANGES IN FIBROSIS 0F THE PANCREAS 241 


Fig. 9. Case II. Aged 2 years and 9 months. Emphysema, large and very 
dense hilus shadows; greatly increased lung markings. 


and of the mediastinum, thus resembling a pneumothorax. As already 
mentioned, the plugging of the bronchi may also give rise to atelectasis; 
this may be lobar. 

In the second case the development of the pathological changes in the 
lungs may readily be followed; in addition to emphysema and atelectatic 
areas there are inflammatory changes with peribronchitic infiltration and 
pneumonic foci. Characteristic of this stage is the completely uniform, 
diffuse increase of the lung markings, decreasing towards the periphery. 
Generally, these pulmonary changes will be considered as signs of bron- 
chiectasis, and in Case II the clinical picture is suggestive thereof. It was, 
however, not possible to make a definite roentgenological diagnosis; the 
patient’s condition did not permit bronchography. In the cases reported 
in the literature the same was the case: the patients have been too ex- 
hausted by respiratory symptems to undergo bronchography. May and 
Lowe have thus only performed bronchography in 8 out of 134 cases, 
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Fig. 10. Case II. Aged 3 years. Emphysema, very large and dense hilus shadows, 
and a greatly diffused increase of the lung markings. 


and bronchiectases were demonstrated in one case only. The fact that 
ANDERSEN has ascertained the presence of bronchiectases in 15 cases in 
a series of 44 children, suggests that it is of quite frequent occurrence. 

Though the features of roentgenograms of the lungs mentioned above 
are not absolutely typical of fibrosis of the pancreas, they may, however, 
make such a diagnosis possible, and it is, therefore, important to be 
familiar with this picture when roentgenograms of children with pul- 
monary catarrhal affections are examined. 

The disease has proved to be hereditary (13). The history of the first 
case seems to indicate that the two siblings who died at ages of 2 and 4 
months respectively may have had the same disease, and a similar sup- 
position may be made in Case II. 

On the basis of an examination of the familial occurrence of the 134 
cases of fibrosis. of the pancreas collected at the Children’s Hospital in 
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Boston it has been shown to be . recessive inheritance (13), and it can 
thus be taken for granted that 25 per cent of the children in a family 
will develop fibrosis of the pancreas when the disease occurs in one of the 
children. 

The etiology of the disease is unknown. Most authors agree in at- 
tributing the cause of the occurrence of the symptoms to an obstruc- 
tion to the flow of the changed secretion in the pancreas and in the 
mucous glands of the bronchi, and the simultaneous change in the secre- 
tions of the two organs suggests a common causation. Various hypotheses 
based on infection, incomplete resorption of nutriments, and disturbance 
of the autonomic nervous system have not helped in a recognition of the 
pathogenesis. 

A particularly interesting supposition was put forward in 1948 by 
BAGGENSTOss and co-workers to the effect that the cause of the physical 
change in the external secretion of the pancreas could be attributed to a 
suspended secretin-formation in the duodenal wall. This hypothesis is 
based on experiments which BAGGENsSTOss“@nd co-workers made on dogs 
with experimental fistula of the pancreas, and in which no pancreatic 
secretion was obtained after injection of a duodenal extract from a child 
who had died of fibrosis of the pancreas. However, this one experiment 
only has been made in support of the theory, and in any case would only 
explain the changes in the pancreatic secretion. 

So far, the prognosis of the disease is bad, and no cases have been 
reported in which the caaicien have survived for more than 14'/: years. 
But whereas previously they all died during babyhood, it is now possible 
to improve the condition of the respiratory tract by means of penicillin 
inhalations and to improve the disturbance of digestion by diet. The 
patient’s life has thus been prolonged. 


SUMMARY 


Based on the literature on fibrosis of the pancreas in children a brief account is 
given of the clinical picture and the pathogenesis. 

Two cases are reported; in the first case the disease was followed up until the 
patient died in the seventh month of life, and in the second in which the child is still 
alive, it has been followed for 3 years. In both cases the clinical picture was characterized 
by respiratory symptoms; the changes observed in the roentgenograms of the lungs are 
described. The early changes are characterized by the presence of a localized, unilateral 
emphysema; later a diffuse increase of the lung markings and enlargement of the hilus 
appears. These signs indicate bronchitis and peribronchitis, as well as bronchial plugging, 
bronchiectasis and marked emphysema. 


ZUSAMMENFASSUNG 


An Hand der Literatur tiber Pankreas-Fibrose bei Kindern wird ein kurzer Bericht 
iiber das klinische Bild und die Pathogenese gegeben. Zwei Fille werden mitgeteilt: im 
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ersten Falle wurde die Krankheit in ihrem Verlauf bis zum Tode des Patienten im 7. 
Lebensmonat verfolgt. Im anderen Falle, in dem das Kind noch lebt, wurde die Krank- 
heit 3 Jahre lang beobachtet. In beiden Fallen wurde das klinische Bild von Krankheits- 
erscheinungen an den Atmungsorganen beherrscht. Es werden die Veriinderungen, die 
auf den Réntgenbildern der Lungen beobachtet wurden, beschrieben. Die ersten Veriin- 
derungen sind gekennzeichnet durch das vorhandene umschriebene und einseitige Em- 
physem, Spiiter zeigt sich eine diffuse Zunahme der Lungenzeichnung und eine Vergris- 
serung der Lungenwurzel. Diese Zeichen sind der Ausdruck fiir Bronchitis und Peri- 
bronchitis und ebenso fiir Bronchialverstopfung, Bronchiektasie und deutliches Em- 
physem. 


RESUME 


En se basant sur les données de la litérature auteur donne un court apercu du 
tableau clinique et de la pathogénie de la fibrose du pancréas chez les enfants. 

Il en relate deux cas: dans le premier on put suivre le cours de la maladie jusq’au 
moment ou l’enfant mourut, 4 Age de sept mois; dans le second, ot le patient est encore 
en vie, observation a été poursuivie pendant trois ans. Dans l'un et l'autre cas le tableau 
clinique est caractérisé par des symptomes respiratoires; l’auteur décrit les lésions obser- 
vées sur les radiographies des poumons. Les altérations du début se traduisent par la 
présence d’un emphyséme localisé, unilatéral; plus tard on voit apparaitre un renforce- 
ment diffus du dessin pulmonaire et un élargissement des hiles. Ce sont 14 les signes 
d’une bronchite et péribronchite, ainsi que ceux d’un encombrement des bronches, d’une 
bronchectasie et d’un emphyséme marqué. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: BENGT HOLMGREN), SABBATSBERG 
HOSPITAL, STOCKHOLM, SWEDEN 


BRONCHOGRAPHY WITH METRAS’ CATHETERS! 
by 


Bjérn BE. W. Nordenstrém and Uno A. T. Norlin 


The possibilities which have been developed during recent years of 
the effective treatment of many lung diseases have also entailed the 
necessity for more precise roentgenological examinations of the bron- 
chial tree. The use of bronchography has been increasingly indicated 
since the introduction of water soluble contrast compounds, which, up 
to now, appear to be harmless. The technique of anaesthesia has also 
changed. In the case of the hitherto more frequently used lipiodol there 
has been in many cases a tendency to avoid too deep an anaesthesia of 
the bronchial tree. The cough reflex was made use of after the examina- 
tion for removing the injected lipiodol. With the water soluble contrast 
compounds it is desirable to have as complete anaesthesia as possible, 
as this allows of freer manipulation with the catheters in situ. This is of 
special value in selective bronchography. 

The injection of the contrast generally used to be made through 
straight catheters, placed in the main bronchus of the affected lung, 
the contrast medium then being directed to the desired bronchi by moving 
the patient. Everyone familiar with this technique knows how difficult 
it may sometimes be to obtain, in this way, a satisfactory result, par- 
ticularly where the bronchi of the upper lobes and the apical branches 
of the lower lobes are to be examined. 

Many catheters have been described in recent times. There is 
however a good French catheter, introduced by Henri MErrRAs which, 
according to the authors’ opinion, is not so well known in our country 
as would appear to be desirable. The intention of this paper is to draw 
attention to them. They are made of rubber and are bent so as to render 
them suitable for the various parts of the bronchial tree. In all, five cathe- 
ters are used; two are designed for the upper lobes, one is used for the 


1 Submitted for publication, Aug. 8, 1950. 
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A) Anterior view of the middle lobe bronchus. 

B) Lateral view of the middle lobe bronchus. 

C) Anterior view of the anterior lateral bronchus of the lower lobe. 

D) Lateral view of the anterior lateral bronchus of the lower lobe. 
No pathological changes are seen in these bronchi. 


middle lobe and the apical branch of the left lower lobe and one is de- 
signed for the lingula bronchus and the apical branch of the right lower 
lobe bronchus. In addition there is a catheter for the straight bronchi 
in the lower lobes. The original catheters have roentgen opaque tips. 
They are passed into the trachea threaded on a metal mandrin. When the 
catheter has passed the vocal cords, the mandrin is drawn back. During 
fluoroscopy, the catheter is introduced into the desired bronchus, which 
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E) Anterior view of the apical bronchus of the lower lobe. 
F) Lateral view of the apical bronchus of the lower lobe. 
No pathological changes are seen in this bronchus. Note the resorption of the con- 
trast, which was injected in the middle lobe bronchus some minutes previously. 
G) Anterior view of the posterior bronchi of the lower lobe. 
H) Lateral view of the posterior bronchi of the lower lobe. 
There are large bronchiectatic cavities in these bronchi and an emphysematous bulla 
in the posterior part of the lobe. 
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can then be filled selectively. The technique of placing the catheter in 
a certain bronchus is not particularly difficult. The tip of the catheter 
is moved up and down and at the same time rotated in the region of the 
bronchial opening, whereupon it generally slips into the bronchus. The 
advantage of this technique is that it is possible to fill at any rate the 
apical bronchi of the lower lobes with the patient erect; at times the up- 
per lobe bronchi may be filled in the same way. The patient may be more 
easily manoeuvered during the examination by this method, and this 
is of importance when water soluble contrast media are used; they are 
resorbed comparatively rapidly and one must work rather quickly. 
When the upper lobe bronchi are to be filled, it may be preferable in 
most cases to inject the contrast with the patient in the recumbent 
position. 

Figures A—H are illustrative examples of the use of Métras’ cathe-ters. 

The bronchial tree of a patient suffering from bronchiectasis in the 
lower part of the right lung was investigated. 

The selective bronchography showed nermal conditions in the middle 
lobe bronchus (fig. A and B), the anterior lateral bronchus of the lower 
lobe (fig. C and D) and the apical branch of the lower lobe (Fig. E and 
F). In the posterior bronchi of the lower lobe large bronchiectatic cavities 
were however present (fig. Gand H). Thus it was possible at operation 
to save a part of the lower lobe in this case. 


SUMMARY 


The technique of selective bronchography with Métras’ catheters and water soluble 
contrast media is described. Qne case of bronchiectasis is illustrated. 


ZUSAMMENFASSUNG 


Die Technik der selektiven Bronchografie mit den Kathetern von Métras und was- 
serléslichem Kontrastmittel wird beschrieben. Ein Fall von Bronchiektasien ist illustriert. 


RESUME 
La technique de bronchographie sélective avec les cathéters de Métras et un pro- 
duit de contraste soluble dans'l’eau est décrite. Un cas de bronchiectasies est démontré. 
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FROM THE GENERAL DEPARTMENT OF RADIUMHEMMET, STOCKHOLM, SWEDEN (DIRECTOR 
AT THE TIME OF THE INVESTIGATION: PROFESSOR ELIS BERVEN) 


PLANNING TECHNIQUE FOR ROENTGEN TREATMENT 
OF CARCINOMA OF THE OESOPHAGUS AND 
OTHER DEEP-SEATED TUMOURS' 
by 
Olov Dahl 


At Radiumhemmet, STRANDQvIsST worked out a method for the 
roentgen treatment of carcinoma of the oesophagus with multiple fields. 
The method, which was described by him in 1940, is still used with 
some modifications and is especially well adapted to therapy depart- 
ments which are not equipped for rotation technique. 

The method presupposes a technique for careful planning of the 
radiation whereby comparatively small entrance fields can be used. In 
the course of time, a number of improvements have been made in this 
technique, principally by LuNpstr6M, in order to facilitate a more 
accurate directing of the beams and a more exact calculation of the 
depth doses from the different fields. LUNDsTR6M’s modification of 
STRANDQVIST’s technique for preparing a plan of treatment may be 
briefly described as follows. 

The patient is placed in the supine position with the cross-section 
of the body to be treated unsupported. The site of the tumour centre 
is marked on the skin under fluoroscopy using one metal indicator placed 
in front, one behind, and one on each side. The site of each indicator 
is marked on the skin with fast dye. A narrow circular plaster of Paris 
cast is then put on, following an imaginary line connecting these mark- 
ings, which are also marked on the cast. It is then removed and the 
inner contour with the markings copied on a paper. The plan obtained 
shows the outer contour of the cross-section through the tumour centre 
and also the position of that centre. The limits of the fields, and the beams 
are drawn on the plan. With the help of the circular cast, the limits are 


1 Submitted for publication, Dec. 13, 1950. 


d 
t 

t 

} 
f 
f 
) 
d 
( 


ROENTGEN TREATMENT OF CARCINOMA OF THE OESOPHAGUS 251 


transferred to the patient’s skin on which the entrance fields are then 
delineated. The angles of incidence for the different fields are read off 
the plan. (The angle of incidence for a field is the angle between the 
centre line of the beam and the sagittal diameter of the actual body 
cross-section.) Before each treatment, fluoroscopic control is made with 
the therapy apparatus, using suitable operating conditions. 

Using the described technique I have, however, not infrequently 
found certain discrepancies between the size of the angles of incidence 
for the dorsal fields as obtained from the plan and from the aforementioned 
fluoroscopic control. This has applied in particular to patients having 
abundant layers of subcutaneous fat. The cause of these discrepancies 
is the displacement of the organs which takes place when the position 
of a patient is changed from the supine to the prone. The dorsal skin 
and the subcutaneous fat layer hang down in the supine position and 
settle together against the sagittal plane of the body (7. e., within an 
unsupported cross-section of the body, which is necessary for the circular 
cast). If the patient is placed in the prone position, this layer will be 
thinner and spread itself out bilaterally. Thus, a dorsal entrance field 
lies nearer the sagittal plane of the body in the supine position than 
in the prone. According to the technique used earlier, the plan of treat- 
ment for the dorsal fields is prepared with the patient in the supine 
position, whereas they are irradiated with the patient in the prone 
position. The plan may therefore be expected to show too small angles of 
incidence for the dorsal fields. In addition, as the thorax generally has 
a larger transverse than sagittal diameter, the plan must give too small 
depths from the skin to the tumour centre for the dorsal fields. The more 
abundant the subcutaneous fat layer, the greater the differences. 

Even the spinal column and the thorax may change shape with 
changes in the body position. This may also cause a change in the outer 
contour of the actual body cross-section, as well as in its sagittal and 
transverse diameters. An exact knowledge of these diameters, in the 
supine and prone positions respectively, is necessary for correction of 
the magnification of the radiograms. 

Finally, with changes in the body position, the viscera, and there- 
with the tumour centre, may be displaced in relationship to each other 
and to the body wall. It is possible, however, that the displacement 
of an infiltrating tumour is less than that of the corresponding normal 
organ. For a study of the displacement of the tumour centre with changes 
in the body position, | chose from cases of carcinoma of the oesophagus 
treated during the past year, those where true lateral radiograms had 
been taken. Eight cases were obtained, the age of the patients varying 
between 48 and 71 years. The vertebral body located at the height of 
the tumour centre was selected as the fixed point in the measurements. 
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In these cases, the seventh thoracic vertebra was the highest and the 
tenth the lowest used. The distance from the anterior margin of the 
vertebral body to the tumour centre was measured on the lateral radio- 
grams, taken in the supine and prone positions, and was corrected by 
the magnification factors for the respective pictures. The displacement 
of the tumour centre on the change from the supine to the prone position 
was between 6 and 10 mm ventrally in five cases, 11 and 15 mm in one 
case, and between 16 and 20 mm in two cases. In three of the cases, 
true antero-posterior radiograms were available on which the distance 
between the tumour centre and the right margin of the corresponding 
vertebral body was measured. Corrections were made with the respective 
magnification factors. The lateral displacement of the tumour centre was 
obtained from a comparison between the a.p. radiograms taken in the 
supine and prone positions. In two of the cases, this displacement was 
inconsiderable; in the third, the tumour centre was displaced 10 mm 
to the right with a simultaneous ventral displacement of 11 mm. The 
examination showed that, in cases of carcinoma of the oesophagus, a 
not inappreciable displacement of the tumour centre may occur with 
changes in the position of the patient. For this reason as well, a plan 
of treatment, drawn up according to the technique formerly used, may 
give too small depths from the skin to the tumour centre for the dorsal 
fields. 

It is evident from the foregoing discussion that in all roentgen ther- 
apy with the patient in the recumbent position, radiography and plan- 
ning should be carried out with the patient in exactly the same position 
as during the actual irradiation. In the case of multiple field technique, 
this necessitates the use of one body position for the anterior fields 
and another for the posterior fields. A planning technique based on the 
aforementioned principle is as follows: 


During the entire procedure, the patient must lie on the same couch and with the 
arms in the same position (hanging down in the prone position, stretched cranially in 
the supine, so that treatment of lateral fields is made possible). The patient is placed in 
the supine position and, during fluoroscopy, a metal indicator is placed on the skin 
on each side directly lateral to the tumour centre. In addition, indicators are placed 
on the ventral and dorsal midline, each at the height of the tumour centre. An a.p. 
and a lateral radiogram are taken. In order to obtain a respiratory phase which resembles 
the quiet breathing during the planning and treatment, the patient is told during ordinary 
respiration to hold his breath without previously forced inhalation or exhalation and the 
exposure is made. The site of each indicator is marked on the skin with fast dye. The 
further technique is illustrated schematically by Fig. 1. Assuming that the figure shows 
the planning of the roentgen treatment to the patient’s anterior side, the shaded oval 
corresponds to a cross-section of the body in the supine position. a, b, c, and d represent 
the fast dye markings on the skin. A sheet of plexiglass, e—/, is fitted into the opening 
in the centre of the couch. A cross is etched in the plexiglass sheet. As e—f may be slid 
away, the sagittal diameter (the distance between the anterior and posterior markings) 
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may be measured with a pelvimeter without changing the position of the patient. The 
transverse diameter (the distance between both lateral markings) is also measured. 
The couch is so placed that the cross in e—/ is directly under the plumb g. The patient 
is placed so that d is exactly above the cross in the plexiglass (which is controlled by a 
mirror, hk), and so that 6 is directly below g. Kerr dental compound has been chosen as 
the medium for obtaining the casting of the skin contour (on the advice of Dr. E. IsBere). 
It is slightly warmed and formed into a narrow band, j, along the anterior part of an 
imaginary line connecting the fast dye markings. Kerr compound can more easily be 
made to follow the body contour exactly than any other material tested, and at the same 
time, after cooling, it is sufficiently firm to be used in the transfer of this contour to the 
paper plan. & and m are the tips of two vertical rods of equal length standing on the couch. 
The positions of a, b, c, k, and m are imprinted on j. Then j is removed and the paper 
plan is drawn. This then contains the anterior part of the outer contour of the body 
cross-section in which the tumour centre is situated in the supine position, and also 
the points a, b, ce, k, and m. In accordance with the described mode of procedure, it is 
correct to mark out the measured sagittal diameter on the plan from } at a right angle 
to the line kK—m. The described procedure must be used in order to know the direction 
in which the measured sagittal diameter is to be drawn in from point b. In addition, 
using the radiograms taken with the patient in the supine position, the centre and limits 
of the tumour, as well as such other anatomic details as may be necessary, are drawn 
in. The ratio of the measured transverse diameter to the distance between the lateral 
indicators in the frontal radiogram is the correction factor for the magnification in that 
radiogram. The correction factor for the lateral radiogram is obtained in a corresponding 
manner. The location of the entrance fields and the beams are drawn on the plan in the 
most expedient way for the individual case, LuNpsTR6m’s ruler (2) being used. With the 
help of j, the field-limits are transferred to the patient’s skin on which the skin portals 
are then delineated. The angles of incidence and the depths from the skin to the tumour 
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centre for the different fields are read off the plan, after which the depth doses are ob- 
tained from depth dose tables. — The patient is then turned to the prone position and the 
same procedure repeated. — Fig. 2 shows a plan of treatment ready for use. Before each 
treatment, fluoroscopic control is made with the therapy apparatus, using suitable 
operating conditions, to ascertain that the central ray of the beam passes through the 
tumour centre. Controlling radiography can also be carried out with the therapy apparatus, 
provided that it is possible to introduce contrast medium into the therapeutic objective. 


In order to study the sources of error which may arise if roentgen 
treatment is planned for both ventral and dorsal sides with the patient 
in the same position, I proceeded as follows. In three cases with abundant 
layers of subcutaneous fat and with the entrance fields already drawn 
on the skin, treatment plans were made, both according to the technique 
used earlier and according to that described here. Three plans were 
worked out according to each technique and the average values were 
calculated for the angles of incidence and the depths from the skin to 
the tumour centre. The angles for each of the ventral fields, according to 
both techniques, showed good agreement with each other and with the 


| 
| 
A 


ROENTGEN TREATMENT OF CARCINOMA OF THE OESOPHAGUS 255 


value obtained through fluoroscopic control. The values for the depths 
also agreed relatively well. On the other hand, as expected, the plan 
according to the earlier technique showed smaller angles and smaller 
depths for the dorsal fields than the plan according to the technique 
now described. My opinion, that the latter is the Tight technique, is 
strongly supported by the fact that the angles for the dorsal fields ob- 
tained according to this technique showed good agreement with the 
fluoroscopic angles which, on careful fluoroscopic examination, may be 
considered to be exact. In order to demonstrate the importance, in 
clinical work, of the choice of planning technique, I have calculated the 
total percentual depth dose according to each technique. I used the depths 
obtained from the plans and the depth dose tables. The earlier technique 
gave respectively, 5, 9.5 and 16.5 per cent too high calculated depth doses 
in my three cases compared with the technique described here. Elimina- 
tion of this error is of importance in the correct estimation of the dosage. 

LUNDSTROM pointed out that the technique he described might be 
used in the planning of roentgen therapy to tumours situated in other 
parts of the body than the thorax. This is also true of the technique 
described here. it is desirable for roentgen therapy to be complemented 
as far as possible by careful planning and depth dose calculation. The 
new technique does not release the therapist from the obligation of 
controlling fluoroscopically with the therapy apparatus before each 
treatment that the central ray of the beam passes through the tumour 
centre. This is because the conditions given in the plan are always dif- 
ficult to reproduce exactly when the patient is being placed in position 
for treatment. 


The depth dose tables generally used have been obtained through measurements 
on homogeneous phantoms. NEUMANN and WacHSMANN, and Sanpstr6OM have dem- 
onstrated, however, that the depth doses actually obtained from different thoracic 
entrance fields often deviate from those calculated according to the tables. This is be- 
cause the unequal absorptive capacities in the different thoracic tissues affect the depth 
doses. At present experiments are being made to ascertain the amount of the afore- 
mentioned deviations and their significance in practical work. For this purpose the 
doses in the oesophagus of a patient are measured and compared with the doses calculated 
from the plan and tables. In such investigations the planning technique described here 
is suitable as it presumably gives very nearly exact values for the various depths from 
the skin to the tumour centre. 


SUMMARY 


The displacement of certain organs following changes in the body position is dis- 
cussed, inter alia, on the basis of measurements carried out on radiograms. A planning 
technique for roentgen therapy with multiple fields and the patient in the recumbent 
position is described. The importance of fluoroscopic control with the therapy apparatus 
before each treatment is stressed. 
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ZUSAMMENFASSUNG 


Die Verlagerung gewisser Organe infolge veriinderter Kérperhaltung wird besprochen, 
unter anderem, auf Grund der an Réntgenbilder ausgefiihrten Messungen. Die Auf- 
stellung eines Bestrahlungsplanes mit zahlreichen Feldern an liegenden Kranken wird 
beschrieben. Es wird die Wichtigkeit der Durchleuchtungskontrolle mit dem Therapie- 
Apparat vor jeder Behandlung betont. 


RESUME 


On discute le déplacement de certaine organes par suite des modifications de 
position du corps. On étudie entre autres les resultats donnés par des mensurations 
pratiquées sur les films. L’auteur décrit enfin un plan pour lirradiation par champs 
multiples du malade en position couchée. Il démontre limportance du controle radio- 
scopique pratiqué avant chaque séance avec l'appareil de radiothérapie. 
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CENTRE ANTICANCEREUX (PROF. P. DESAIVE) ET LABORATOIRE DE PHYSIQUE NUCLEAIRE 
(PROF. C. GUEBEN) DE L'UNIVERSITE DE LIRGE, BELGIQUE 


ETUDE DE LA DISTRIBUTION DANS L';ORGANISME 
DU PHOSPHATE DE CHROME RADIOACTIF 
INJECTE PAR VOIE INTRA-VEINEUSE! 
par 


André Herve et Jean Govaerts 


Introductio1 


Dans un travail précédent (1), nous avons entrepris l’étude de léli- 
mination urinaire du radio-phosphore (ion phosphorique) administré par 
voie intraveineuse dans toute 
une série d’états néoplasiques. 
Nous avons pu montrer que - 
les chiffres d’excrétion diffé- 
raient sensiblement suivant 
les affections. 

Les courbes de la figure 
| représentent l’élimination 
moyenne de chacune des af- 
fections étudiées. Elles ont été 


Témoin 
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Elimination (en'j,de la dose totale) 


calculées en tenant compte de 
tous les cas traités au Centre 20 Leucémies 
Anti-Cancéreux de Univer- 

sité de Liége de juin 1948 a 7 

juin 1950 (33 malades). Dans 10 

un but comparatif, nous y 

avons joint une courbe témoin 

indiquant le taux d’élimina- 
tion de certains sujets ex- Jours 
empts d’affection néoplasique Fig. 1. Courbes d’élimination de l’ion PO, dans 
évolutive. divers états néoplasiques. 


1 Remise i la Rédaction le 20 oct. 1950. 
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Un examen général de cette figure indique que dans les leucémies, les 
polycythémies et les lymphosarcomes, la rétention du P32 est plus forte 
que dans les cas de lymphogranulomatose mais que ces derniers sont 
néanmoins plus avides de P32 que les organismes sains. 

La confrontation de ces données de laboratoire et des résultats clini- 
ques nous a permis d’observer que si le P32 donne d’intéressants résultats 
palliatifs dans les polycythémies et dans les leucémies chroniques, il 
autorise beaucoup moins d’espoir dans les lymphosarcomes et les lympho- 
granulomatoses. Dans ces affections, il est exceptionnel d’observer la 
régression d’une masse unique méme peu volumineuse bien que prés de 
75 % du P32 soient retenus et répartis dans lorganisme. La respon- 
sabilité de cet échec échoit selon toute vraisemblance & un manque 
d’électivité dans la concentration du radio-élément. 

[1 semble donc, qu’a dose thérapeutique, la quantité de radio-élément 
fixé dans les tissus néoplasiques ne soit pas suffisante pour provoquer 
une destruction compléte des masses tumorales. 

On comprend dés lors quemaints auteurs (2, 3, 4, 5, 6) se soient efforcés 
de rechercher un moyen de fixation plus électif et plus effectif du radio- 
élément au sein des masses tumorales. Une des méthodes les plus intéres- 
santes est sans conteste utilisation de solutions colloidales de sels radio- 
actifs insolubles. 

Nous basant sur les travaux de Jones, WROBEL et Lyons (2), nous 
avons entrepris l'étude de la répartition du phosphate de chrome radio- 
actif injecté par voie intraveineuse chez le lapin, dans le but de déter- 
miner les possibilités thérapeutiques de cette méthode dans les affec- 
tions du systéme endothélio-réticulé. 


Technique 


1) Materiel: Cing lots de deux lapins ont été utilisés afin de déter- 
miner la radioactivité des différents organes, 2 minutes, 2 heures, 72 
heures, 7 jours et 18 jours aprés l’injection d’une solution colloidale de 
CrPQ,. 

Nous avons en outre sacrifié 2 lapins et un lot de 5 souris C, un an 
aprés l’injection afin de procéder & des contréles anatomo-pathologiques. 
Les injections ont été faites dans la veine marginale de l’oreille. Les doses 
utilisées étaient de l’ordre de 100 micro-curies. 

2) Préparation de la solution: Le phosphate de chrome colloidal radio- 
actif a été préparé par précipitation en versant une solution chaude de 
phosphate sodique radioactif dans une solution d’alun de chrome & 
l’ébullition. Les substances mises en oeuvre sont en proportions stéchéo- 
métriques. Dés que le précipité s'est déposé, il est séparé par centrifuga- 
tion, lavé & plusieurs reprises et séché. 
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La préparation de la solution colloidale se fait & laide du dispositif 
représenté sur la figure 2. Le phosphate de chrome est introduit dans le 
tube en verre et mélangé avec un peu de liquide physiologique. Un pilon 
en verre rodé et épousant parfaitement la forme intérieure du tube en 
verre est attaché 4 un agitateur mécanique. En faisant tourner quelques 
minutes le pilon a l’intérieur du tube rodé, on 
obtient des grains de phosphate de chrome dont 
la grosseur est nettement inférieure a 1 y. 

La quantité de phosphate de chrome injecté 
chez homme est de lordre de 50 mg. 

3) Mesures physiques: Les mesures radioactives 
ont été faites a laide d’un tube compteur Geiger- 
Miiller & fenétre trés mince (Cyclotron Specialties 
Company U.S. A.). Le phosphore radioactif utilisé 
au cours de ces recherches nous a été fourni par 
les laboratoires d’Oak Ridge et de Harwell. 

Les doses administrées sont exprimées en milli- 
curies. Pour exprimer les résultats des dosages 
radioactifs dans le cas de certains tissus et organes 
prélevés chez animal, nous avons parfois utilisé 
la notion d’activité spécifique qui représente le 
pourcentage de la dose retrouvé par rapport & la 
quantité de phosphore totale pour un échantillon 
donné. L’excrétion urinaire du phosphore est cal- 
culée & partir du volume urinaire journalier et de 
la mesure radioactive d'une partie aliquote des 
urines par la méthode d’évaporation. Pour faire Fig. 
ce calcul, de méme que pour connaitre la dose 
administrée, nous avons au préalable étalonné soigneusement le comp- 
teur Geiger-Miiller et déterminé sa géométrie. 

Les tissus et organes prélevés chez l’animal sont séchés et subissent 
une combustion humide (nitrique-perchlorique). Le phosphore est dosé 
colorimétriquement suivant la technique de BELL-Doisy-Brices. 


tbe 


Résultats 


Nous avons rassemblé dans les tableaux I et II les résultats de nos 
mesures sur les différents groupes d’animaux auxquels nous avons admi- 
nistré une dose de 100 micro-curies de phosphate de chrome par voie 
intraveineuse. Le tableau I (et la fig. 3) exprimant l’activité spécifique 
des différents organes montre limportante accumulation du phosphate 
de chrome dans la rate et dans le foie. Elle semble atteindre le maximum 
aux environs du 7e jour. 
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Tableau I 
Activite spécifique des différents organes du lapin aprés administration de phosphate 
de chrome radioactif 


Temps suivant Aprés 


Aprés Aprés Aprés Aprés 
Pinjection 2 minutes 2 heures 72 heures 7 jours 18 jours 
Organe 8 

0.003 0.62 0.66 1.46 0.90 
0.024 0.19 0.33 0.70 0.33 
Moelle osseuse ........... 0.071 0.11 0.52 0.55 
1.04 0.125 0.035 0.28 0.09 
0.00092 0.0002 O.14 0.06 
0.015 0.001 0 0 
0.0027 0.016 0 0 
Diddckesvesseessnewes 0.0021 0.0003 0 0 
0 0.00001 0.003 
0.18 


Tableau I 


Repartition du phosphate de chrome radioactif (administré par voie intraveineuse) 
chez le lapin 


(% de la dose injectée par gramme de tissu sec.) 


Temps suivant 


Viniecti 2 minutes 2 heures 72 heures 7 jours 18 jours 
injection 

Organes 
0.033 10.4 11.1 22.1 9.6 
(0.18 1.31 3.27 9.6 3.6 
Moelle osseuse ........... O.17 0.20 2.4 O.4 
12.4 1.62 0.47 1.1 
0.007 0.0014 1.4 0.4 
().028 0.013 0 0 
1.59 0.019 0.03 0 0 
0 0 0 
- 0 0.2 
1.4 


La moelle osseuse accapare une moins forte quantité de phosphate de 
chrome. L’allure générale de la courbe d’activité spécifique en fonction 


du temps est cependant, dans ce tissu, semblable 4 celle que montrent 


le foie et la rate (maximum 7e jour). 

Une grande partie du phosphate de chrome colloidal se retrouve dans 
le tissu pulmonaire au cours des 2 premiéres heures mais ce phénoméne 
est trés transitoire. La quantité de colloide décelable dans cet organe reste 
néanmoins importante méme aprés 18 jours. 

Le tableau II (et la fig. 4) exprime le pourcentage de phosphate de 
chrome décelé dans chaque organe par gramme de tissu sec, chez les 
mémes animaux. 
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Fig. 3. Activité spécifique des différents Fig. 4. °% de la dose de CrPo, accumulé 
organes en fonction du temps. par les différents organes en fonction 


du temps. 


Lorsque injection est faite par voie sous-cutanée ou intra-mus- 
culaire, la solution ne diffuse pas et toute la radioactivité semble rester 
cantonnée & l’endroit de Vinjection. Nous n’avons décelé aucune radio- 
activité dans les organes de lapins injectés par voie sous-cutanée au 
niveau de loreille, 8 jours auparavant. 

Nous avons pu démontrer par auto-histo-radiographie la présence de 
radio-élément dans le foie et la rate (fig. 5 et 6). Nous avons utilisé a cet 
effet la technique proposée par Evans (7) pour la préparation d’auto- 
graphie de thyroide traitée par I 131. Elle consiste & monter directement 
la préparation sur une plaque photographique qui est colorée, aprés 
développement, par les méthodes habituelles. 

Les animaux traités par une dose, relativement faible, il est vrai, de 
phosphate de chrome radioactif et sacrifiés un an aprés l’injection, n’ont 
montré que de légéres altérations histologiques. Les poumons mon- 
traient une légére hyperplasie de la trame tandis que la rate présentait 
un degré modéré de fibrose. 

L’élimination urinaire du phosphate de chrome administré par voie 
intraveineuse ou in loco présente un grand intérét et semble particuliére- 
ment utile en clinique pour déterminer la capacité de fixation de l’orga- 
nisme étudié. 

La mesure de l’activité radioactive des urines est cependant assez 
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Fig. 5. Auto-histo-radiographie d’un foie de Lapin 3 jours aprés 

injection I. V. de 100. c. phosphate de chrome radioactif 

(méthode d’Evans — plaque diapositive contrast — pose de 10 
jours — gros. X 225). 


délicate parce que l’on retrouve dans celles-ci un peu de phosphate de 
chrome colloidal. Ce dernier se dépose assez facilement au fond du vase 
contenant les urines et ce d’autant plus volontiers que ces derniéres 
contiennent davantage de matiéres en suspension. 

Dans ces conditions, il est assez difficile d’effectuer un prélévement 
homogéne, un excés de particules de phosphate de chrome pouvant étre 
entrainé et fausser ainsi les mesures radioactives. Il est done nécessaire 
de reproduire plusieurs fois les mesures. 

Nous avons étudié l’excrétion urinaire chez 5 patients et nous pouvons 
signaler dés maintenant qu'une faible quantité de phosphate de chrome se 
retrouve dans les urines durant les 6 jours qui suivent l’injection. 

Nous reproduisons & titre d’exemple l’excrétion d’un malade atteint 
de réticulo-sarcome généralisé & qui nous avions administré 3 m. ¢. par 
vole intra-veineuse. 


% de la dose Excrétion cumulative 
excrétée par jour en % 
3.31 3.31 
0.87 7.63 
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Fig. 6. Auto-histo-radiographie d’une rate de Lapin 3 jours 

aprés injection I. V. de 100 . c. phosphate de chrome radioactif 

(méthode d’Evans — plaque diapositive contrast — pose de 10 
jours —- gros. X 225). 


8.05 % de la dose totale injectée ont donc été éliminés par les reins 
pendant les cing premiers jours qui suivent linjection. Au 5e jour, le 
pourcentage de la dose éliminée en 24 h. n’était plus que de l’ordre de 
quelques dixiémes de pourcent de la dose administrée. 

Nous considérons que cette excrétion est trés faible et indique & coup 
sir une excellente fixation de radio-élément. 

Dans deux cas de généralisation péritonéale de cancer ovarien, s'ac- 
compagnant d’ascite importante, [injection expérimentale intra-péri- 
tonéale de 3 m.c. de phosphate de chrome ne nous a permis de déceler 
qu'une excrétion de ordre de 6 en 5 jours. 

Les premier ‘es applications thérapeutiques tentées chez nos malades 
n’appellent & lheure actuelle aucune conclusion et nous réservons pour 
une sailiniion ultérieure l’étude des possibilités cliniques de la méthode. 
Nous pouvons cependant préciser dés & présent que les principates indica- 
tions du phosphate de chrome injecté par voie intraveineuse semblent 
étre les lésions spléniques et peut-étre méme certaines lésions pulmo- 
naires ou hépatiques. 

Les applications locales peuvent également étre envisagées car il ne 
semble y avoir aucune diffusion importante du colloide. 
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et la rate des animaux. La moelle osseuse et les poumons semblent accaparer une 
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RESUME 
L’étude de la répartition du phosphate de chrome injecté par voie intraveineuse 
hez le lapin a permis de montrer l’importante accumulation de ce corps dans le foie 


uantité moins importante mais non négligeable du colloide. Des auto-histo-radiographies 
u foie et de la rate ont pu étre réalisées. 
L’*élimination urinaire chez les patients traités par cette méthode est relativement 


faible (de lordre de 8 % durant les cing premiers jours). 


d 


a 


SUMMARY 


After the intravenous injection of chromium phosphate into rabbits, a study of its | 
istribution shows a considerable accumulation in the liver and spleen. The bone marrow 
nd the lungs seem to store a lesser although by no means negligible amount of the 


colloid. Auto-histological roentgenographies of the liver and spleen have been attained. 


oO 


The urinary elimination in patients similarly treated is relatively poor (in the order 
f 8 % during the first five days). 


ZUSAMMENFASSUNG 


Eine Untersuchung der Verbreitung von Chrom-Phosphat, das auf intra-venésem / 


Wege in Kaninchen injiziert worden war, erwies eine bedeutende Ackumulation dieses 


toffes in Leber und Milz der Tiere. Das Knochenmark und die Lungen scheinen eine 


geringere, jedoch nicht véllig unbedeutende Menge dieses Kolloids aufzunehmen. Auto- 


h 


isto-Réntgenograms von Leber und Milz sind gemacht worden. 
Die Urinaussonderung bei Patienten, die mit dieser Methode behandelt worden 


sind, ist verhaltnismissig schwach (in der Regel 8 °% wihrend der fiinf ersten Tage). 
) 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: PROFESSOR F. KNUTSSON), OF THE UNI- 
VERSITY HOSPITAL (ROYAL ACADEMIC HOSPITAL) OF UPPSALA, SWEDEN. 


EFFECT OF FOCAL SIZE, SHAPE AND »STRUCTURE» 
IN THE ROENTGENOGRAPHIC REPRESENTATION 
OF SMALL-CALIBRE METAL OBJECTS’ 
by 


Arne Frantzell 


> 


Some time ago an Uppsala ophthalmologist asked me whether I 
thought that a piece of 0.05 mm thick wire that had been sewn into the 
conjunctiva would show up clearly in a roentgenogram. (Ordinary roent- 
genographic eye examination using skull table and film between double 
intensifying screens, etc.) Employing such a wire suture as an indicator, 
my colleague desired to localize more exactly a non-magnetic foreign 
body that had to be removed operatively but whose precise intraorbital 
position was difficult to determine by the usual methods. I replied 
vaguely. I knew that the screen blur generally far exceeds the diameter 
of the wire in question; and, having calculated that the umbra of the 
wire would not certainly reach the film plane, I became indeed doubtful. 
However, we agreed to settle the matter by a practical experiment. 
It turned out that the wire sewn into the conjunctiva not only showed 
up very clearly, but that its shadow appeared much broader than ex- 
pected. 

This unexpected observation induced me to study experimentally 
the roentgenographic portrayal of small-calibre metal objects of varying 
shapes and sizes, at different object-film distances. I studied, in so 
doing, the special laws of magnification that apply in roentgenography 
of objects of subfocal size and, particularly, the influence of focal 
properties on the roentgen image of such small objects. To study in 
detail the latter relationship it proved essential to employ as exact a 
method as possible of evaluating the size, shape and structure of the 
roentgen tube focus. 


' Submitted for publication, Jan. 15, 1951. 
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Experiments with Wires 


In the introduction I mentioned that, although one could not be 
certain that the umbra of the 0.05 mm thick wire actually would reach 
the film, it not only was clearly visible, its shadow was even broader 
than expected. Consequently I thought it would be interesting first of 
all to find out whether such a wire can be visualized, when it is so placed 
in relation to focus and film that its umbra definitely will not reach 
the film. Earlier authors do not seem to agree on this point, about which 


Fig. 1 a. Wires half way between focus Fig. 1 b. Wires close to the film. 
and film. 


they usually express themselves rather confusedly. Meyer (1942), for 
example, stated: »Ein Objekt kleiner als der Fokus kann dem Nachweis 
entgehen, wenn es weit vom Film entfernt liegt.» Furthermore, Lonc- 
MORE (1949) stated that the image obtained in a plane situated beneath 
the plane through the tip of the umbra (at distance of maximum blur) 
would be a »pseudoscopic image with large blur. He did not, however, 
offer any description of such a pseudoscopic image. 

The result of my first experiment is shown in fig. 1 a. It illustrates 
6 pieces of 0.05 mm wire lying at various angles in relation to the longi- 
tudinal axis of the roentgen tube. Intersecting on a perpendicular through 
the focus, the wires were arranged in a horizontal plane half way between 


f 
oe 
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focus and film and roentgenographed with a vertical beam. The film- 
focus distance was 90 cm, and the roentgen tube a »Machlett Dynamax 
25» having a focus measuring about 2 x 2 mm. Under such circumstances 
the distance from the end of the wire umbra to the film will exceed 
40 cm. The wires were photographed on a film (Gevaert-Osray) without 
intensifying screens, whereby the focal blur could be studied alone and 
not obscured by screen blur. (Fig. 1 b shows a similar roentgenograph 
with the wires placed very close to the film.) 

Fig. 1 a reveals three remarkable facts: 

1. All the wires are plainly visualized, although none of the umbrae 
reached the film. 

2. The penumbrae of the wires are all seen in the roentgenograph. 
They all have more or less indistinct margins, but the wire that was 
parallel to the longitudinal axis of the tube is much more »clearly por- 
trayed» than the others. 

3. The roentgen shadow of the wires, which actually were 0.05 mm 
in diameter, measures about 2.2 mm in breadth. 


Let it be remembered, with respect to the first observation, that 
a sufficiently roentgen opaque object can be visualized only with the aid 
of its penumbra. The second phenomenon, that the image of the wire 
parallel to the longitudinal axis of the tube was more distinct, will be 
analysed at length further on. The third observation remains to be 


discussed. In this connection it should be kept in mind that small-calibre 
objects — such as those in question — obey rules of magnification that 


are completely different from those that are embodied in the approximate 
formulae that generally are applied, when larger objects are roentgeno- 
graphed. Then one usually reckons with a spot focus, 7. e. one neglects 
the penumbra arising from the internal tangential rays. The object in 
the above experiment being placed half-way between focus and film, 
the calculated thickness of the image would be double that of the wire 
according to this method of computation. In point of fact, however, 
the image had a calibre about 40 times the wire diameter, which clearly 
demonstrates the danger of applying the usual, approximate magnifica- 
tion rules to calculations of the enlargement of small-calibre objects, 
such as has been done by several authors. Similar miscalculations may be 
found in the relatively comprehensive literature on lack of definition in 
roentgenographs of wire nets. 


Roentgenographiec Enlargement of Subfocal-Size Objects 


Desiring to make a general formula for the roentgenographic enlarge- 
ment of subfocal-size objects, one must take into account the total 
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width of the penumbra. The image of an object very often consists of the 
penumbra only; and when the umbra does reach the film it is frequently 
difficult to distinguish between the two shadows, particularly if the object 
is considerably smaller than the focus, 7. e. objects of the same magnitude 
as the above mentioned wire (0.05 mm). Fig. 2 shows a theoretical re- 
construction of the passage of rays when a roentgenograph is made of a 
subfocal-size object whose umbra does not reach the film plane. 


Key to Signs 
F = width of focus 
D = diameter of object 
b = focus-object distance 
a = object-film distance 
X = width of image (penumbra) 
Y = distance from object plane to intersection of internal tangents 
from focus to object. 


— According to the calcula- 
\ ¥ tions in fig. 2, the total penum- 


bral width may be computed 


x .D. with the aid of Y. 
Provided that the image is 
4 considered as not only the um- 
bra, but also the whole of 
the penumbra, the formula 
X=*F+ 7 D+ Dis natur- 

b b 

ally valid in all calculations of 
/ x % It makes no practical differ- 
J . ence to the resultant enlarge- 
Fig. 2. Diagram showing course of rays and ment ratio if the size of the 
formation of umbra and penumbra. focus is neglected when the 


roentgenographed objects are 
comparatively large. With an object of the same size as or smaller than 
the focus, however, failure to consider focal size may lead one astray by 
several hundred per cent, and this fact is naturally of particular im- 
portance when the film-object distance is relatively great. It appears from 
the general formula for penumbral diameter that the image of an object 
placed half way between focus and film will equal the focal width plus 
twice the diameter of the object. Under such conditions the image of 
an object, however small, will always exceed the focal width. Whether 
or not an image will be obtained in such a case, 7. e. if the penumbra 
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40 - 


on 


0.05 U1 02 0.3 0.4 05 0.6 0.7 (1.8 0.9 1.0 Object diam 
in mm 
Fig. 3. Curves of roentgenographical enlargement ratio for small-calibre objects. 


of an object will be visualized in the roentgenograph, is greatly a matter 
of contrast. Naturally, it is also a question of the exact size and ab- 
solute roentgen opacity of the object. Fig. 3 shows, in the form of a 
solid-line curve, the enlargement ratio (along the ordinate) in roentgeno- 
graphy of small objects of varying calibre (along the abscissa), the ratios 
being calculated with a focal width of 2 mm and the object placed half 
way between focus and film. The broken line represents the corresponding 
enlargement ratios, as calculated according to the usually applied ap- 
proximation based on a spot focus. It will be seen that already for an 
object 0.5 times the width of the focus the error is 100 per cent. 


Experiments with Mercury Drops 


The formula for penumbral diameter shows that the smaller the 
object, the more the factor F dominates, 7. e. focal size increasingly 
affects the enlargement ratio. Hence, provided that the film-object 
distance exceeds a certain value, there is reason to believe that, with 
an object of a certain size, one photographs the focus rather than the 


} 
- 
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- 
15 - 
10 - 
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object itself. In order to check the correctness of this assumption, I per- 
formed the following experiments. 

Five drops of mercury with the diameters 0.3, 0.4, 0.6, 0.8 and 1.0 
mm were placed on a watch glass. Watch glass and drops were roent- 
genographed with the same focal distance as the wires (90 cm). The tube 
voltage was also the same (between 40 and 50 kV), and no intensifying 
screens were used. Three exposures were made: one with the watch glass 
directly on the film (which was wrapped in paper), one with the watch 


fa. t b. 
Fig. 4. Mercury drops (focal distance 90 em): 


a) close to film. b) 21 em above film. c) half way between focus and film. 


glass 21 cm above the film, and one with the watch glass half way be- 
tween focus and film. The result is illustrated in fig. 4 a, b, and ¢, the plate 
being magnified 2"), times so as better to bring out details. (The latter 
fact is the cause of the graininess.) 

Fig. 4 a shows the round shape of the drops as well as their sizes and 
relative positions. Fig. 4 b reveals a remarkable phenomenon: the images 
of the two smallest drops are square. The other three remain practically 
round, although they naturally are somewhat indistinct owing to the 
comparatively long object-film distance. In fig. 4 c, lastly, the drops 
were photographed half way between focus and film. All the images 
are square and, furthermore, of practically the same size. The latter 
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phenomenon, 7. e. a tendency for the difference in drop size to vanish 
in the image with increasing object-film distance, begins to be manifest 
in fig. 4 b. A further pec -uliarity about the images of the drops, at least 
about some of them, begins to appear in the ‘last picture. Here there 
is a more luminous marginal zone along those sides of the »squares» 
which are parallel to the line on which the drops lie. In making the 
roentgenographs this line approximately paralleled the longitudinal axis 
of the tube. We thus meet a phenomenon similar to that observed in 
the case of the six wires, the one being most clearly visualized which 
was parallel to the tube axis. 

Fig. 4 a, b and c thus prove iny earlier assumption: that both shape 
and size of the image are directly affected by focal shape and size when 


a. 5b. 5 
Fig. 5. Small lead fragments (focal distance 90 cm): 
a) close to film. b) half way between focus and film. c) same as b, but rotated 
15° (horizontally). Note uni-directional tendency of distortion. 


objects having a certain maximum magnitude are roentgenographed at 
a certain distance relative to focus and film. Fig. 5 constitutes yet another 
example of how little shape and size of object matter under the above 
conditions. In fig. 5 a 7 small lead fragments were placed close to the 
film; and in fig. 5 b and c the same objects were photographed half 
way between focus and film, in ¢ being rotated 45° in relation to b. 
In the roentgenographs of the mercury drops and the lead fragments, 
as well as in the image of the wire that was parallel to the longitudinal 
axis of the roentgen tube, we have observed a lighter marginal zone 
parallel to the latter. This suggests that, under the prevailing conditions, 
not only shape and size of the focus but also its structure might be 
sufficient to influence the image. This phenomenon in photography of 
small-calibre metal objects is thus a direct corollary to photography 
of the focus through a pinhole camera. If the conclusion just drawn 
is correct, one would expect to find in a fairly exact image of the focus 
in the roentgen tube used a marginal zone with higher intensity of radia- 
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tion and running parallel to the longitudinal axis of the tube. In order 
more closely to study these matters, the focus was visualized in the 
below manner. 


Evaluation of Focal Size, Shape and »Structure> 


The fundamentals of how to make an image of a roentgen tube focus 
should be well known. The prevalent method is to interpose a pinhole 


aperture — a perfectly circular and preferably minute hole in a thin 
sheet of lead or other heavy metal — between focus and film. The large 


number of authors who have described or incidentally mentioned this 
simple method are all agreed that the hole should be as small as possible; 
although none of them to my knowledge have given any definite in- 
formation on the results to be expected when the focus is photographed 
through a hole of a certain, specified size. Similarly, the best placing of 
the aperture relative to focus and film is a subject that either has “not 
been dealt with or has been discussed with material variations in different 
papers. Several works on this subject give the impression that the pinhole 
aperture should be placed half way between focus and film — a conclusion 
most probably based on the fact that the resultant image would have the 
same magnitude as the focus. Describing a method of determining focal 
size, and using two pinhole apertures, JAcoss (1941) stated that not only 
should the distance between focus and aperture be relatively great, but 
the distance from the latter to the film should be at least twice the former 
distance, preferably several multiples of it. 

The optimum placing of the pinhole aperture in relation to focus 
and film is a problem that is easily solved by tracing the course of a ray 
from the margins of the focus, through the pinhole aperture, to the film 
plane. Assuming that the object of diameter D is replaced by a pinhole 
aperture of the same diameter, fig. 2 can be made to serve for this pur- 
pose. It will be seen that the marginal pencils of rays will converge, 
when the film is in region Z, 7. e. above point z. Conversely, when the 
film is placed on the other side of z, the two pencils of rays will diverge. 
The result is evidently a resolution of the marginal focal rays, the prac- 
tical effect of which is that the image begins to assume the shape of the 
focus, 7. e. change from round to square. By placing the film still further 
from the pinhole aperture, one obtains improved resolution of focal details 
as the distance is increased, which fact is evident also from the drawing 
in fig. 2. With the pinhole aperture at object-film distance a, two points 
distance f apart can thus be resolved. 

The same principles apply to photography of small objects, e. g. 
the previously mentioned mercury drops. Thus, if the film is placed closer 
to a small metal object, having a circular cross-section, than distance 
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Z, the roentgenographic image will be round, ¢. e. it will be a true picture 
of the object. On the other hand, if the film is pier ecb farther away than 
distance Z, the image will appear more or less square, i.e. the picture 
will actually represent the focus and not the object. The critical distance 
Z is of course easy to evaluate. 


Z+b.,  £4xDb 
D F—D- 


Similarly, it is simple to calculate the resolving power of a pinhole 
aperture having a given calibre and placed at a given distance from the 
object, if one knows the focus-object and object-film distances: 


f a 
=—: f=D)D+—_D. 
a+b a 


It will be understood from the above that not only do the same photo- 
graphic laws apply to pinhole apertures and to small, round metal 
objects, but also that two focal points that lie closer together than the 
diameter of the pinhole aperture never can be resolved. At still more 
increased object-film distances, the distance between two focal points 
that are resolved in the image grows smaller until, at infinite focus-film 
distance it equals the diameter of the pinhole aperture. Hence, in studies 
of focal details through the medium of pinhole apertures, the diameter 
of the hole must definitely be less than the distance apart of the focal 
details to be resolved in the image. Moreover, the film-object distance 
should, according to JAcoss, be great compared to the focus-object 
distance. It is easy to calculate by means of the above simple formulae 
the image resolution obtained at various combinations of distances. The 
fact that JAcoBs recommended not too short a distance between focus 
and pinhole aperture is based on the circumstance that such apertures 
usually have to be cylindrical. 

I shall now return to the problem of the marginal zones seen in the 
images of small objects. Fig. 6 a shows a pinhole aperture image of the 
focus of the Machlett tube used, hole diameter being 0.2 mm, focus- 
aperture distance 30 cm, and aperture-film distance 200 cm. It reveals 
two distinctly dark marginal zones, but two other similar zones may be 
seen parallel thereto and nearer the focal midpoint. 

Similar high emittance marginal zones within the focus have been 
described by DemMatroviEs & ALBERTI (1934). They stated that their 
aperture diameter was 0.5 mm but omitted to give the aperture-focus 
and aperture-film distances. Consequently it is impossible afterwards 
to evaluate the resolving power of their apparatus. As may be seen 
from figs. 7 a and b, even a pinhole diameter of 0.5 mm is capable of 
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6 b. 


Fig. 6 a. Pinhole image of roentgen tube focus (aperture 0.2 mm). 
b. Microdensitometer-diagram of 6 a. 

Fig. 7. Pinhole image of roentgen tube focus (aperture 0.5 mm): 
a. long aperture-film distance 
b. short aperture-film distance. 


producing images of either single or double zones on the Machlett tube 
focus, depending on whether the aperture-film distance is short or long. 
At too short a distance the two lines cannot be resolved and overlap 
in the image. 

DeEMATROVIES & ALBERTI discussed the significance of these focal 
marginal zones for certain image contour phenomena which they them- 
selves, and also other authors, earlier had stated to be due to other 
causes. The question of roentgenographic contour phenomena is a very 
complicated one, and must be analysed against the background of 
whole set of roentgenophysical and perception-physiologic -al scone ng 
tions. I do not wish to state that this work has enabled me to understand 
these matters better but, provided that the commonly prevailing rela- 
tionships between focus-film and object-film distances are used, I am 
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convinced that the said lines have no practical significance in the origin 
of image contour phenomena. | have tested this practically by roent- 
genographing a case or two of dystrophia musculorum progressiva which 
exhibited a distinctly visible small-calibre striation of intramuscular fat 
and manifest muscle-fascia in both leg and thigh. In these experiments 
the extremities were photographed at various angles to the longitudinal 
axis of the roentgen tube, but this angle was in all cases without practical 
effect on the visualization of details in the soft tissues. The latter prac- 
tical experiences confirm the above calculations as to the optimum 
object-film distance that is required clearly to bring out the focal lines 
in the image. 

tecently, however, roentgen tubes with a focus as small as some 
tenths of a mm have been constructed; they are designed for direct 
making of enlargements by means of consciously increasing the film- 
object distance to the same values as or even a greater one than the focus- 
object distance. In this connection the calculations mentioned above 
can be turned to direct practical use. By applying the formulae it is 
easy to compute which combination of distances are best with a given 
size of focus, in order to prevent focal size and structure from influencing 
the various details in the roentgen image. 

I asked myself, finally, whether these focal lines which probably 
are caused by irregularities in the electron emission from cathode to 
anode — are disadvantageous with regard to the maximum tube voltage. 
If these local accumulations of electrons on the focus were removed, 7. e. 
if the electron emission were spread more evenly over the surface of 
the latter, it should be possible to apply a greater load to the tube. 
On the other hand, the microdensitometric curve across the focal image 
(fig. 6 b) suggests that the difference in intensity among the various 
regions of the focus probably are not quite as great as one would expect 
merely from looking at the image. 


SUMMARY 


A sufficiently roentgen opaque object of subfocal size can actually be visualized 
only with the aid of its penumbra. This operation obeys the same rules as apply to pinhole 
aperture photography of the focus, the roentgen image consequently being directly 
influenced by size, shape and structure of the latter. To illustrate this various small 
objects of metal have been roentgenographed. A general formula for penumbral width 
is given as well as one for the special laws of magnification that must be followed in pro- 
ducing roentgen images of objects smaller than the focus. The question of which distance 
relationships and which combinations of focal and object size produce a true image of 
the object, or a more or less exact image of the focus, is the subject of an elementary 
mathematical analysis, which also is applied to pinhole aperture photography of the 
focus. The practical significance of the question in regular roentgenography is discussed 
well. 
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ZUSAMMENFASSUNG 


Ein geniigend réntgendichtes Objekt von subfokaler Grésse kann wirklich sichtbar 
gemacht werden nur mit Hilfe seines Halbschattens. Dieses Verfahren folgt den gleichen 
Gesetzen, die fiir Lochkamera-Photographie des Fokus (Brennfleck) gelten. Infolge- 
dessen wird also das Réntgenbild direkt beeinflusst von der Grésse, der Form und der 
Struktur des Fokus. Zur Veranschaulichung wurden verschiedene kleine Gegenstinde 
aus Metall réntgenphotographiert. Eine allgemeine Formel fiir die Breite des Halb- 
schattens wird angegeben und zugleich auch eine fiir die besonderen Gesetze der 
Vergrésserung, die befolgt werden miissen bei der Herstellung der Réntgenbilder von 
Objekten, die kleiner als der Fokus sind. Die Frage, welche Abstandsverhiltnisse und 
welche Kombination zwischen Fokus- und Objekt-Grésse ein wahres Bild des Objektes 
oder ein mehr oder weniger genaues Abbild des Fokus ergibt, ist Gegenstand einer grund- 
legenden mathematischen Analyse, die ihrerseits auch bei den Lochkamera-Aufnahmen 
des Fokus Verwendung findet. Es wird auch die praktische Bedeutung dieser Frage fiir 
die gewéhnliche Réntgen-Photographie besprochen. 


RESUME 


Un objet suffisamment opaque, mais de grosseur subfocale, ne peut actuellement 
étre rendu visible qu’d l'aide de sa pénombre. Cette opération découle des mémes lois 
que la photographie du foyer par le trou d’une épingle, le radiogramme étant directement 
conditionné par la taille, aspect et la structure de celui-ci. Pour montrer ce qu’il en est 
divers petits objets en métal ont été radiographiés. La formule générale de la largeur de la 
pénombre est indiquée, ainsi qu'une autre pour les régles spéciales d’agrandissement 
i suivre lors des radiogrammes d’objets plus petits que le foyer. La question des rapports 
de la distance et des combinaisons de grosseur du foyer et de l'objet, qui produisent une 
image vraie de l'objet, ou une image plus ou moins exacte du foyer, fait le sujet d’une 
analyse mathématique élémentaire; analyse également étendue a la photographie du 
foyer par un trou d’épingle. La signification pratique de la question dans la radiographie 
courante est aussi discutée. 
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FROM THE ROENTGEN DEPARTMENT OF THE SERAFIMERLASARETTET, STOCKHOLM, SWEDEN 
(DIRECTOR: PROFESSOR ERIK LINDGREN) 


ENCEPHALOGRAPHY IN CEREBRAL ATROPHY ' 
by 
Erik Lindgren 


A decrease in the volume of a particular region of the brain is accom- 
panied by a corresponding increase in the adjacent part of the subarach- 
noid space or of the ventricular system, and it seems as if it were generally 
not thought to be difficult to decide whether or not such dilatations exist. 
It may therefore appear to many that there is for this reason little to be 
said about the radiological diagnosis of what is known as cerebral atrophy. 
From a study of the literature and from own experience, I have become 
convinced that much of what is written about cerebral atrophy and its 
occurrence in various types of disease lacks greater value by reason of 
the simple fact that those concerned possess but a vague knowledge of 
the technical aspects of encephalography. It would appear that this form 
of roentgen diagnosis is in many quarters carried out by the injection 
of a fixed quantity of gas after some of the cerebro- -spinal fluid has been 
drawn off. A routine number of roentgen films are then taken in standard 
positions and subsequently are said to »show radiologically this and that». 
It is not usually considered to be of importance whether the films in ques- 
tion actually give a true rendering of the anatomical or pathological con- 
ditions present. That which is »shown radiologically» is often nothing more 
than that which the interpreter himself, often a clinician without adequate 
roentgenological knowledge, introduces into the picture more or less 
unconsciously influenced by preconceived convictions. The findings are 
generally based to a great extent upon conceptions of a subjective nature 
and lack a real objective foundation. 

A pre-requisite qualification for diagnostic encephalography is an 
intimate knowledge of both the radiological technique and the method 
of substituting the C. 8. fluid with gas. These two factors are interwoven 
to such an extent that any division of the responsibility for them cannot 

1 An invited lecture given at the meeting of the Northern Neurological Association 
at Copenhagen, September 1950; submitted for publication Jan. 10, 1951. 

18—510088. Acta Radiologica. Vol. XXXV. 
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but in most cases jeopardize the end-result of the examination. A proper 
encephalographic representation of the intracerebral cavities thus demands 
that the procedure be carried out by an examiner with neurodiagnostic 
training. We must, as a matter of fact, insist that the investigator’s know- 
ledge of the technical procedure is such that he can produce a correct 
picture of the condition present in so far as this is radiologically possible. 
The next matter which must be decided is whether the appearances 
shown are normal or abnormal and we here enter upon a field where our 
knowledge in all to many basic respects is unfortunately still defective. 
We cannot for instance state exactly what the size of the normal ventric- 
ular system should be. Methods have indeed been published in which 
the various dimensions are measured upon an A.P. film and conclusions 
drawn therefrom as to whether the lateral ventricles are of normal size 
or not. This does not however take into account the fact that the appear- 
ances of the lateral ventricles in such a film does not only depend upon 
their size but also upon their shape. The amount of air introduced even 
plays a part, quite apart from the importance ef its actual pressure. 
The shape of the lateral ventricles depends to a large extent upon the 
shape of the skull. In a short high skull the lateral ventricles as seen in 
the sagittal plane have a more convex shape than in a skull that is long 
and low. Fig. 1 should explain these relationships better than many 
words. The lateral ventricles appear to be considerably increased in 
height in la as compared to 1b (the difference amounts to about a 
centimetre), in spite of the fact that the distance from the foramen of 
Monro to the opposite wall of the ventricle, measured at right angle 
to the wall is half a centimetre less in the former case than in the latter. 
In the two examples given here, it is 1b that gives a more accurate 
conception than la of the height of the lateral ventricle. It is conse- 
quently not possible to judge the size of the lateral ventricles simply 
_from their appearances in an antero-posterior view. The apparent width 
as seen in the A.P. film is even influenced by the width of the skull. 
It may be said broadly that the width of the lateral ventricle is one 
third that of the distance measured between the mid-line and the wall 
of the skull. 

An opinion upon the size of the lateral ventricles and upon the posi- 
tion of the septum pellucidum cannot be given either without due con- 
sideration of the amount of air lying in the lateral ventricles and its dis- 
tribution upon the two sides. All the films shown in fig. 2 are from the 
same examination. In 2 a—b there is a relatively large amount of air in 
the right lateral ventricle but only a small bubble in the left. This latter 
only outlines the most anterior part of the anterior horn. In spite of the 
fact that it would appear quite obvious that such an appearance permits 
of no other conclusion than that the right anterior horn is dilated without 
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Fig. 1. a—c relatively high skull, b—d relatively low skull. The apparent height of the 

lateral ventricles in ’a’ is not an indication of the true height which depends upon their 

convexity and how far back the air extends. In such a skull the position of the head in 

relation to the direction of the central ray has also a greater influence upon the apparent 

height of the lateral ventricles as seen in the A.P. view than it has in a low skull. 

The height of the lateral ventricles in ’b’ gives a more true representation of the actual 
height in that case. 


reference to the condition of the left, conclusions regarding unilateral 
cerebral atrophy have been introduced into such cases to much too great 
an extent. As a matter of fact it should be possible to say that by reason 
of the fact that the superior contour of the left lateral ventricle follows 
the same relative course, as far as can be judged, as that upon the right 
side — see lateral view — it is probable that it is likewise dilated. In 
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Fig. 2. Brain atrophy. Bulging of the septum due to unequal amounts of air in the 
two lateral ventricles (cf. text). 


order that this point may be decided, the air must be moved over from 
the right to the left side and fig. c—d show the appearances after this has 
been done. It is then obvious that no essential difference between the 
degree of dilatation on the two sides exists. In these films what I call 
»bulging of the septum» is present. The designation of »displacement of 
the septum» is not infrequently used in this connection, but such dis- 
placement which arises from an expansive process, as for example in the 
case of a tumour, is however not of the same nature. The position of the 
septum is not constant but depends upon the distribution of air between 
the two lateral ventricles. When the air chiefly lies upon the right side 
(2a) the septum bulges towards the left: when the air is moved over to the 
left side, the septum bulges towards the right (2c). It is not a question 
of any real displacement of the septum for the upper and lower focal 
points of attachment lie in approximately the same relative positions in 
both instances. If air be moved over from one side to the other, it is of 
course replaced by liquid, and this bulging of the septum seems strange 
when on the face of it the pressure on the two sides should be the same. 
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Fig. 3. a—c. Films after the injected air has been directed to the right side. 
b—d. Films following the more equal distribution of air between the two sides. 
In such films as a—c an erroneous interpretation of the size of the 
lateral ventricles can easily be made. A true displacement and not merely 
a bulging of the septum is present in ’a’. 


An investigation of this pressure relationship has not, however, as far as 
is known been carried out. 

The conditions described are those most commonly encountered when 
there is an unequal distribution of air between the lateral ventricles. 
They very often arise to varying degrees in the examinations of patients 
with moderate or marked dilatation of the lateral ventricles when only a 
relatively small quantity of air has been introduced and the head of the 
patient has been in such a position that it has been possible for the air to 
become distributed more or less equally upon the two sides. If on the 
other hand the air be injected, intentionally or otherwise, under such con- 
ditions that it passes mainly into one lateral ventricle, a state depicted in 
fig. 3 may arise. Practically all the air injected lies in the right lateral ven- 
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tricle (3 a—c). and only @ small 
quantity in the left: this latter, 
however, fills the whole of the an- 
terior horn and not only its an- 
terior part. In cases such as this 
there is not only a bulging of the 
septum but also a displacement of 
its points of anchorage, in other 
words, a true dislocation. But it is 
in just such cases that the pitfalls 
of erroneous diagnosis lie. When 
the air is redistributed equally be- 
tween the two sides (3 b—d) it is 
apparent that a slight degree of 
dilatation of both ventricles exists 
and that the septum lies in the 
middle line. 

The conditions described readily 
arise in different degrees of dilata- 
tion of the lateral ventricles but 
they may also occur even when the 
lateral ventricles are not dilated 
(fig. 4). In the upper picture the 


Fig. 4. Bulging of the septum may be seen septum is seen to bulge to the 
not only by unequal distribution of the air 
between dilated lateral ventricles but also right, in the middle pic ture it lies 
between normal ones. in the midline, whilst in the lower 
the septum bulges to the left. All 
the films were obtained during the 
same examination. A part only of the air has been transferred between 
the sides during the period in which the films were taken. 

Little time elapses in the usual source of events between the injection 
of air and the taking of the films even in those investigations in which 
they do not form an entity and in which the roentgen examination fol- 
lows the former procedure. Should, however, this be the case, a certain 
degree of dilatation of the lateral ventricles takes place as the air is ab- 
sorbed, as has been observed by several investigators. In certain cases the 
reabsorption of air may take place so quickly however as to render any 
comparative measurements impossible, but where we have been able to 
obtain such measurements it has been our experience that such dilatation 
actually does occur. We have noted an increase in the maximum width 
of the lateral ventricle of up to 7 mm after 24 hours, although the increase 
in width generally does not exceed a few millimetres. 

Before an attitude can be adopted as to whether cerebral atrophy 
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Fig. 5. The appearance of the lateral ventricles immediately after (above), after five 
hours (middle), and after twenty-four hours (below). The width is respectively 
19—25, 20—28, 20—30. 


exists or not, consideration must be given to the previously mentioned 
technical factors. They are chiefly, however, of importance as sources of 
error in general cerebral atrophy. It is of course usual to differentiate 
cortical atrophy, that is to say, widening of the sulci and central atrophy 
or dilatation of the ventricular system. Both can be general or local. The 
more limited (localised) the change the more easily. can it generally be 
shown. A comparison of the local dilatations which are shown in 
fig. 6a, 7a and 7c gives a diagnosis of localisation and further is an 
example of the variety of processes which may produce very similar 
encephalographic changes. The cause of the local dilatation of the postero- 
superior part of the anterior horn shown in fig 6a—b is a small arterio- 
venous aneurysm (fig. 6c) which is fed by a branch of the middle cerebral 
artery. It is situated in the region of the convexity and it is for this reason 
that the change in the lateral ventricle chiefly consists of a dilatation 
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Fig. 6. a—c. Localised cerebral atrophy 
caused by an arteriovenous aneurysm 


(cf. 6a, 7a and 7c). 


outwards and upwards, a dilatation into the part of the cerebral paren- 
chyma which has become poorly vascularised. In 20 % of cases these 
arterio-venous aneurysms’ cause, in our experience, no demonstrable 
encephalographic changes, in 50 % of cases they appear as expansive 
processes and in the further 30 % they give rise to a local or diffuse dila- 
tation of the lateral ventricle. Such figures from a particular series of 
cases are naturally only of limited value. The frequency of encephalo- 
graphic changes depends upon the situation of the aneurysm in relation 
to the ventricular system, upon its size, the length of history and eventual 
haemorrhages, factors which vary widely in different cases. It is outside 
the scope of this article to go more deeply into the pneumographic changes 
which make a diagnosis of an aneurysm probable. It is important however 
to realize that from the practical point of view these arterio-venous an- 
eurysms produce dilatations as shown by pneumography in nearly a third 
of cases. Every localised dilatation in a young subject is for this reason 
an indication for angiography in order to decide whether or not the chan- 
ges are due to a vascular malformation. 


The atrophic changes which are seen in fig. 7 a, b are on the other hand 
multiple and widely distributed. The dilatation laterally and upwards 
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a. c. 


Fig. 7. a—b. Localised areas of atrophy throughout the brain. Right lateral ventricle 
dilated laterally and upwards, left anterior horn dilated laterally and 
forwards. Widened sulci of the right parietal lobe. 

c—d. Right lateral ventricle dilated laterally and upwards following trauma of 
the brain. 


of the right ventricle is in this case associated with a dilatation of the 
left anterior horn forwards and laterally and furthermore a cortical 
atrophic process is present in the parietal region. Thus there are defined 
and localised areas of atrophy distributed throughout the parenchyma 
of the brain. Processes such as these are usually of an inflammatory 
nature. The described one is a process of »paralysie générale». On the 
other hand the lateral ventricle on the right side in fig. 7¢ presents a 
localised dilatation of the same magnitude and the picture furthermore 
gives an explanation of the condition — an old impression fracture with 
damage to the brain. The necrotic brain substance has been reabsorbed 
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Fig. 8. a. Slight dilatation of the left lateral ventricle. 
b—c. Temporal horn filled with air. It is more dilated than the remainder 
of the lateral ventricle. 
d. Subdural pneumography. Adhesions around the temporal lobe. 


resulting in a decreased volume in this region with a corresponding 
dilatation of the ventricular system. The encephalographic change, in 
itself not characteristic, is explained by the visible fracture. 

It may be difficult to decide whether differences in the measurements 
of the two lateral ventricles pure and simply represent pathological chan- 
ges or not. The lateral ventricles are normally not exactly of the same 
size and it would appear that the left is often larger than the right. It was 
pointed out earlier that the width of the skull was of significance in the 
size of the lateral ventricles. It has indeed been said that it is wrong to 
put the size of the lateral ventricles in a definite relationship to that of 
the skull by reason of the fact that the subarachnoid space is situated 
between the brain and walls of the skull and that the depth of this space 
can vary. There may be some truth in this objection but in our experi- 
ence a certain connection does in fact exist. The two sides of the skull are 
not infrequently somewhat different and the side which is the larger as 
a rule usually embraces a correspondingly slightly larger lateral ventricle. 
(This is not true of course in cases where a decrease in the size of one side 
of the skull has been caused by brain injury upon that side, in a growing 
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a. Cc, 


ig. 9. a. The posterior group of cisternae are normal. 
b. Dilatation of the subarachnoid space above the cerebellum. 
e—d. Dilatation of the subarachnoid space dorsal to the cerebellum. In ¢ di- 
latation also above the cerebellum. 


subject. The lateral ventricle is usually dilatated in such cases.) Fig. 8 
shows a case in which the left lateral ventricle was found to be slightly 
wider than the right although the two sides of the skull did not differ in 
size. When for this reason the temporal horns were examined, it was appar- 
ent that the horn upon the left side was appreciably dilated (fig. 8 b—c). 
We have thus a left-sided atrophic process, the changes being most 
marked in the temporal lobe. The cause of this atrophic process is shown 
in fig. 8d which represents the findings after subdural pneumography - 
adhesions between the brain and the dura mater arising from haemor- 
rhages. The three conditions in fig. 6—8, producing in the first instance 
very similar encephalographic appearances, give some intimidation of 
how a roentgen examination properly carried out can not only record an 
atrophic process but also give information as to its nature. 
Post-traumatic encephalographic changes consist of local or general 
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Fig. 10. Normal sulci. 


Fig. 11. a—c. were taken consecu- 


tively after injection of 8 
ee of air. The subarach- 
noid space around the 
cerebellum is dilated. 
Atrophic process in the 
parietal lobe. 


. More air injected. It has 


passed up to the atrophic 
process lying in the pa- 
rietal region and not fur- 
ther out over the con- 
vexity. 
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increases in size of the lateral ven- 
tricles, changes in region of the 
convexity (widening or oblitera- 
tion of the sulci), or a combina- 
tion of these, and eventual dis- 
placement of the ventricular sys- 
tem by cicatrization and contrac- 
tion. A few years ago we carried 
out a comparative investigation 
as to whether the severity of the 
degree of trauma was of any sig- 
nificance in the resultant radio- 
logical changes and from that 
point of view divided up the cases 
into those which had received 
severe and those which had re- 
ceived slight traumatic injuries. 
Those which had lost conscience 
for at least ten minutes and those 
with skull fractures were classified 
as severely injured. It was evident 
from this that encephalographic 
changes in the majority of cases 
appeared after severe skull in- 
juries but that not a few of the 
patients who had been subjected 
to such injuries and clinically 
presented pictures of encephal- 
opathy had perfectly normal en- 
cephalograms. Pathological find- 
ings were noted in seventeen pa- 
tients out of a total of thirty who 
had received severe trauma, that 
is to say, in more than half. On 
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Fig. 12. This is from the same case as fig. 

11. The air is distributed over both convexi- 

ties without giving any information as to 

the local marked atrophy in the left parietal 
lobe. 


the other hand pathological findings were only recorded in seven out of 


thirty cases of slight trauma. 


As regards the convexity a good technique in examination will dem- 
onstrate in turn the various cisternae and after them the sulci. (Re- 
garding technique, see author’s work on the subject Acta Radiol. XXI 
(1949), 161.) It is on the other hand often not possible to decide in a par- 
ticular case whether a certain cisterna is dilated or not by reason of the 
fact that our knowledge of the size of the normal cisternae is very poor. 
Fig. 9 is however an example of what we consider to be normal, at any 
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rate as far as the posterior group and the cisternae situated .suprasel- 
larly, are concerned. A localised enlargement of the subarachnoid space 
above the superior aspeet of the cerebellum is present. in fig. 9b, a 
dilatation of the subarachnoid cavity dorsal to.and above the cere- 
bellum in 9c, and in 9d an enlargement of the subarachnoid space 
dorsal to the cerebellum. After the appearances of the cisternae have 
been recorded, the air may be allowed to spread further out and over 
the convexity. The sulci are in some respects easier to report than the 
ventricular system. Fig. 10 shows what we consider to be the normal. 
Using but small to moderate quantities of air it would appear that 
most examiners carry out encephalography by allowing the air to spread 
more or less haphazardly over the convexity. The opinion is generally 
held that judgement as to its condition must only be given with extreme 
‘aution. Those again who use large quantities of air find that the 
convexity may thus be outlined more easily. This last method is not 
only very trying for the patient but by reason of the superimposition 
of the various parts of the subarachnoid space produce pictures so 
difficult to interpret (and which can only be resolved with accuracy in 
exceptional cases by means of stereoscopy) that this method of procedure 
should no longer be employed. The convexity however may be properly 
examined by means of only a small quantity of air if a suitable technique 
be adopted. The important thing is to be sure that the subarachnoid 
space contains liquid when the air is injected. By taking advantage of the 
natural tendency of any gas always to rise through a fluid the air may by 
suitable positioning of the head thus be directed to the desired region. 
The gas in the first instance finds its way as far as and through the wider 
canals and spaces. The injection of but a small amount of air, say from 
5 to 10 cc, with the head in such a position so as to ensure that the air 
passes out into the subarachnoid cisternae and from these to the con- 
vexity, will suffice to give information as to whether an atrophic process 
exists or not (example. is given in the author’s previously mentioned ar- 
ticle). It is just the characteristic the air possesses of finding its way in 
the first instance to the most atrophied area, provided always that the 
liquid-filled spaces offer no obstruction, that actually facilitates the dem- 
onstration of such an area. As is known the air does not remain in the 
same situation in the cisternae if the position of the head be changed but 
moves about in them and from one region to another according to the 
aforementioned law, and this holds also true for the wider lumen of the 
subarachnoid space in the region of the convexity. It may thus so happen 
that when the so-called »routine films» are taken, the air no longer lies in 
the atrophied area and a proper appreciation of its condition is no longer 
possible. Should the gas have left the larger cavities and have passed 
into the smaller canals of which the normal or but insignificantly enlarged 
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sulci consist, it is no longer possible to displace it to any degree and for 
this reason refilling of the larger cavities cannot be accomplished without 
the injection of further air. Fig. 11 and fig. 12 are examples of this. We 
see in fig. 11 a, b that 8 cc of air are sufficient to give information that 
the subarachnoid space above the cerebellum is dilated and that there 
is an atrophic process present in the left parietal lobe. When more air 
is injected it is seen to continue to pass in the first instance to the 
atrophied area which may be thus mapped out (fig. 11.¢). When this re- 
gion has been filled, the air proceeds to the places which can be filled with 
air with the head in that particular position. It is apparent from fig. 12 
on the other hand that although it is obviously possible to see from these 
routine films that there are widened sulci present, the air has left the 
markedly atrophic area and has become distributed in the sulci and in 
which it remains. A correct appreciation of the appearance of the actual 
condition of the convexity thus cannot be obtained from the films in 
spite of the fact that the outlining of the convexity with air appears to 
be relatively good. 


SUMMARY 
A brief review of some of the technical factors of importance in the investigation of 
atrophic diseases of the brain is presented and is based upon experiences gained in the 
Roentgen Department of the Serafimerlasarettet, Stockholm. 


ZUSAMMENFASSUNG 


Es wird ein kurzer Uberblick iiber einige technische Faktoren gebracht, die bei der 
Untersuchung der atrophischen Erkrankungen des Gehirns von Bedeutung sind. Sie 
stiitzen sich auf die Erfahrungen, die in der Réntgenabteilung am Serafimerlasarettet 
in Stockholm gewonnen wurden. 


Am 
RESUME 
Un apercu est donné de quelques-uns des facteurs techniques importants dans |’in- 
vestigation des maladies atrophiques du cerveau. Ces observations sont basées sur l’ex- 
périence acquise au Service Radiologique de Serafimerlasarettet 4 Stockholm. 
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FROM THE RADIOLOGICAL DEPARTMENT OF THE ST. CANISIUS HOSPITAL, 
NYMEGEN, HOLLAND 


MATTER, LIFE AND RADIATION’ 
by 


J. Th. van der Werff 


In Radiobiology the action of radiant energy upon the most intimate 
structures of Life is studied. In the last 25 years there has been a close 
cooperation between physicists and biolog ists in the attempt to discover 
the mechanism of this action. Broadly speaking, one can say that the 
biologists have had a great share in gathering experimental data, for the 
most part by microscopical studies, while, from the physical side attempts 
have been made to explain the mechanism involved. The most typical 
example has been the hit- or target-theory, which was developed up to 
the beginning of the last war, but which has now advanced no further. 

What is the reason for this stagnation? Let me start by saying that 
in the beginning, when DEessavER, Blau and ALTENBURGER propounded 
their theory, a positive and useful element was introduced, namely the 
view that in the explanation of the phenomena one has to take into 
account: 1. the quantum-structure of radiant energy and 2. the statis- 
tical character of the observed effects. And I believe that nobody will 
doubt that some effects are caused by the effect of a single hit. 1 mean 
those effects by which lethal or non-lethal mutations are produced and 
whereby exponential statistical curves originate if these mutations are 
studied in a large enough quantity of homogeneous material. However, 
it is quite another thing with those effects which from the statistical 
curves are calculated to produce a large number of hits, or where it 
becomes necessary to accept a complex. fraction as the measure of the 
hits. In the latter case especially the explanations of Lea, RasJEwsKI 
and DANzER, ZUPPINGER etc. introduce purely biological conceptions 
such as the potency of living matter to recover from an injury, or the 
biological variability, conceptions which, it is not certain, are capable of 
physical interpretation. That is why it is questionable whether the target- 

1 Paper read at the Sixth International Congress of Radiology in London, July 1950; 
submitted for publication, Oct. 15, 1950. 

19—510088. Acta Radiologica. Vol. XXXV. 
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theory as further developed by GLockER, SOMMERMEYER, JORDAN etc., 
has that value which was expected by the authors. | mean that one has 
certainly to accept that energy has a quantum-structure and that one of 
the consequences of absorption is the coming into being of a number of 
new ions. This is the immediate physical effect. But it is quite another 
problem, as REBOUL pointed out, what a biological reaction will be. 

Can this reaction actually be described by purely physical laws? We 
are confronted with the old question whether the behaviour of a living 
object, even when its intricate composition is known in detail, can be 
explained by the laws of physics, in other words, by the laws of inanimate 
matter. 

50 years ago this seemed to be no longer a problem. The successes of 
physics were so convincing that most physicists believed that, in the 
long run, they would be able to explain the properties even of living 
matter. Difficulties would arise only from our incomplete insight into 
the intricate composition of living objects. Many biologists, impressed 
by the successes of the physicists, also held the same conviction. 

In the meantime, however, much has happened. In biology the 
work of Hans Driescu caused new doubt concerning the above view, 
and in physics it appeared that the acme was by far not yet reached. On 
the contrary, the more physics penetrated into the secrets of inanimate 
matter, the more its own fundamentals were shaken. Before 1900, phys- 
ics was a science of laws, which means certainties, but since then, as 
the properties of atoms have had to be dealt with, it has become more 
and more a science of probabilities, which means uncertainties. A conse- 
quence of this development has been that energy-transitions which, 
according to classical physics, must be considered impossible, are indeed 
possible and that the physical processes therefore are not so completely 
determined as was previously thought. 

So far, biology has not taken this progress into account. When biology 
applies physics, it always makes use of classical physics and even when 
trying to explain phenomena of single cells, classical mechanical models 
are used. It goes without saying that one of the primary tasks is the 
adaptation of “biology to the new views of physics, particularly when deal- 
ing with the most elementary units of Life. Indeed, one has to acc ept the 
fact that should it ever be possible to describe the most elementary phe- 
nomena of Life, it will be necessary to study these phenomena in the 
light of the deepest insight which we have into non-living matter. 

Especially for Radiobiology are these problems of extreme importance, 
for here energy-processes are concerned, where physical quanta react 
with atoms and molecules of living matter and these reactions signify 
perturbations of the normal phenomena in the living object by the ab- 
sorbed radiant energy. 
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Do these reactions take place according to the laws of physics, even 
in their modern form? 

In classical thermodynamics those systems are considered in which 
only energy and not matter is exchanged with the environment. In such 
so-called closed systems the entropy will always strive to a maximum, 
whereby an equilibrium is reached. According to the modern interpreta- 
tion of this second law of thermodynamics, the increase of entropy means 
that the system strives to a condition of greater probability. However, 
if one places a living object, which can multiply itself by autosynthesis, 
in a suitable environment, then the word syntheses already suggests 
that this system will strive to reach a less-probable condition. The system 
sucks the energy from the environment and the entropy decreases. »The 
living object feeds on negative entropy» as SCHRODINGER has said. So in 
the living object there are processes which develop in a direction contrary 
to that which classical physics would predict. 

The ionic-equilibrium on both sides of living membranes show devia- 
tions which cannot be explained without muc h ado. My fellow-country- 
man Srravs has carried out some remarkable experiments in this field. 
He found values which were not physically interpretable for the ionic- 
concentrations in the white and yellow of eggs. In his laboratory he 
could realize these equilibria, which he calls »harmonies», at both sides of 
artificial membranes, provided that he added an extra E.M.F. But he 
could not determine, where this E. M.F. should be located in the living 
object, the egg itself. 

In recent work by myself I have made the assumption that in the 
living object, even if it seems to be absolutely at rest, antagonistical 
energy-processes continually occur. This I have generally called assi- 
milation and dissimilation. Thus the living object is a dynamic system 
and the action of radiant energy on such a system must be a perturba- 
tion of that system. Disturbances of this kind can be described ap- 
proximately and formally by a differential equation of the first order. 
I must admit, however, that in doing this the difference between living 
and non-living dynamic systems does not find expression. 

In previous and recent work of von BERTALANFFY, DEHLINGER and 
Wertz, BAviInK, SKRABAL, GERRITZEN and others, the view has also 
been propagated that a living object has to be considered a dynamic 
system. These systems differ widely from the closed systems, considered 
in classical thermodynamics and are called open systems, because there 
is a continuous exchange of matter and energy with the environment. 

The thermodynamics of open systems has recently been developed by 
PricoGine. In his study PrigoGIne comes to a number of conclusions 
which are of great biological importance. It appears that 
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1) open systems do not necessarily strive to an equilibrium with a 
maximum of entropy, but may reach steady states which are defined 
by a minimum of entropy-production, 

2) the entropy in open systems may decrease, 

3) steady states with minimum entropy-production are, in general, 
stable. 


These conclusions show that it is not necessary to introduce vitalistic 
factors in order to explain the specific behaviour of biological objects, 
which previously seemed to be in contradiction with the laws of physics. 
But PRIGOGINE’s work, however important, is still an extension of classi- 
cal physics and consequently finds special application with macroscopical 
systems, In other words, it disregards the conceptions and methods of 
modern atomic-physics. 

A theory which really joins up with modern atomic-physics was 
developed during the war by the Italian Fanraprrk and therefore deserves 
the greatest attention. In the little time I have at my disposal, it is of 
course impossible to explain this theory in detail, but the following may 
be said about it. 

In atomic-physics the famous English physicist Dirac has set up a 
differential equation-1) which describes the properties of the electron, 

Now this equation, which satisfies the theory of Relativity, has two 
solutions (2) and (3). The first one describes the properties of the electron, 
the second one, however, led to the theoretical discovery of the positron, 
which soon afterwards was found experimentally by BLacketr and 
OCCHIALINI. 

Fantappié has made it clear that every system, however intricate 
it may be, when put in relativistic form, will always have two solutions 
of this kind. The analysis of these two solutions shows that the first one 
must describe the properties of the system, when working as a purely 
physical, that is inanimate object. The sec ond solution, however, which 
formerly was put aside by physicists, because it seemed to be a physically 
impossible one, exactly describes the properties of living matter in its 
simplest form. 

So Fantapprié distinguishes »entropical» and »syntropical» phenomena. 
Entropical phenomena are purely physical ones. They can be provoked 
in the laboratory. In this case the energy of the system will always try 
to diverge from its sources and the entropy of the system will increase. 
With syntropical phenomena, however, the energy of the environment 
converges towards that of the system and the entropy decreases. How- 
ever, the convergency of the energy will pass and change into diver- 
gency and the purely syntropical phenomenon will change into an 
entropical one. 
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Ina complicated living object we continually find syntropical phenom- 
ena passing to entropical ones and it is by this that the living object 
is characterized as a dynamic system with continuous building-up and 
breaking-down, assimilation and dissimilation. 

But from the theory it also follows that the syntropical phenomena 

cannot be provoked in the laboratory. It is impossible for us to generate 

Life from non-living components. All experiments with inanimate matter 
cannot be other than entropical phenomena. Yet, if one tries to imitate 
the properties of living matter it is necessary to force the diverging 
energy to converge and this explains why Straus needed an E. M. F. to 
realize his harmonies with non-living substances. One can even say that 
this E.M.F. is the physical interpretation of the old »vis vitalis». If 
one regards the influence of the absorption of inadequate radiant energy 
in the light of this theory, it follows that the destructive influence of the 
absorbed energy will cause an increase in the entropy. It may be that 
the decreasing entropy of a growing object will temporarily decrease 
less and then we have a (conditionally) reversible reaction. If the absorp- 
tion causes death, then the entropy will increase definitely. TuRANo has 
already drawn such conclusions from Fanrappri’s theory. 


The equation of d’Alembert 


on }2y Py Py 
- 4af (a, y, 2, t), (1) 


used as wave-equation by Dirac, has two solutions: 
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solution of the retarded potentials, and 
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solution of the advanced potentials. 
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SUMMARY 


The author considers some of the new theories recently developed about the structure 
of living matter. Although these theories deal with different aspects of the problem, they 
all contain the conception that living objects have to be considered as dynamic systems 
in which conditions of apparent rest really mean steady states. The absorption of radiant 
energy causes disturbances, which result in an increase of the entropy. 


ZUSAMMENFASSUNG 


Der Verfasser betrachtet einige der neuen Theorien iiber die Struktur der lebenden 
Materie, welche in letzter Zeit entwickelt worden sind. Obgleich diese Theorien das 
Problem von verschiedenen Gesichtspunkten aus behandeln, so sind sie einig in der 
Auffassung, dass man lebende Objekte als dynamische Systeme zu betrachten hat, in 
welche scheinbare Ruhe in Wirklichkeit ein stationirer Zustand bedeutet. Die Absorp- 
tion strahlender Energie verursacht Stérungen, die eine Zunahme der Entropie zufolge 
haben. 


RES|JUME 
L’auteur considére quelques nouvelles théories sur la structure de la matiére vivante, 
qui ont été développées récemment. Quoique ces théories s’occupent de différents aspects 
du probléme, elles adoptent toutes ’hypothése qu’il faut regarder les objets vivants 
comme des systémes dynamiques, dans lesquels un repos apparent signifie en réalité 
une condition stationnaire. L’absorption d’énergie radiante cause des perturbations, qui 
produisent un accroissement de l’entropie. 
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FROM THE I. ROENTGENDIAGNOSTIC DEPARTMENT (DIRECTOR: DOCENT GUNNAR JONSSON) 
OF SODERSJUKHUSET, STOCKHOLM, SWEDEN. 


MEDIASTINAL TUMOUR SIMULATING LEFT 
VENTRICULAR ENLARGEMENT. DIAGNOSIS BY 
MEANS OF ANGIOCARDIOGRAPHY 
by 


Giovanni Di Chiro 


The case reported below is of interest for, although the clinical and 
routine roentgenological examinations were inconclusive, a_ reliable 
topographical diagnosis was made by angiocardiography. 

A male child aged 2 exhibited, following operation for umbilical 
hernia, the clinical picture of an acute inflammatory disease of the 
respiratory tract. The roentgen examination of the chest revealed 
wide, massive opacity contiguous with the heart and extending into the 
lower portion of the left lung. Pneumonia was diagnosed and sulphon- 
amide therapy was instituted. The patient recovered quickly but a 
further roentgen examination showed that the opacity, though smaller, 
was still present. Its form and localization strongly suggested a striking 
enlargement of the left ventricle. The total absence of any symptoms 
or clinical signs referable to the cardiovascular system was, however, 
against this interpretation. Thus it was difficult to explain the origin 
of the roentgen findings. A barium enema excluded the possibility of a 
diaphragmatic herniation but a diverticulum or cyst of the pericardium 
could not be excluded, although such alterations are uncommon on the 
left border of the heart (LE SNK). 

Because of his satisfactor y clinical condition the patient was discharged 
from the hospital. 

During the following three years several new roentgen examinations 
were made and the opacity was found to persist unc changed. 

In 1948 the patient, now 5 years old, was admitted to Sabbatsberg’s 
hospital for a closer study. The radiographic findings were that the lower 


1 Submitted for publication, Nov. 30, 1950. 
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Fig. 1. Conventional chest radiogram. The lower portion of the left cardiac contour is 
rounded and markedly displaced to the left. 


portion of the left cardiac contour, which was rounded, was markedly 
displaced to the left. In the frontal projection it nearly reached the lateral 
chest wall (Fig. 1). 

The clinical and electrocardiographic findings were normal. 

In order to get more detailed information an angiocardiographic 
examination was carried out at the I. Roentgendiagnostic Department 
of Sédersjukhuset. The patient was lying on his back. Under general 
anesthesia 35 cc of a 70 % diodrast solution were injected, as fast as 
possible, through a large transfusion needle into a cubital vein on the 
right side. Simultaneous exposures in the frontal and lateral projections 
were taken every second for nine seconds. 

The angiocardiograms showed that the cavities of the heart were 
of normal size and shape (Fig. 2). Cardiac enlargement due to dilated 
chambers was therefore excluded. A broad soft tissue shadow surrounded 
the left outline of the opacified cavity of the left ventricle (Fig. 2 d). 
As we think that neither a marked hypertrophy nor a tumour of the 
heart muscle can develop without modifying the shape of the cardiac 


) 
| 

£ | | 


MEDIASTINAL TUMOUR SIMULATING LEFI VENTRICULAR ENLARGEMENT 301 


Fig. 2 a. Two seconds after injection of | Fig. 2 b. Five seconds after injection. The 
contrast. The superior vena cava, right contrast is now mainly in the left auricle, 
auricle, right ventricle and pulmonary 

artery are visualized, 


Fig. 2c. Seven seconds after injection. Fig. 2d. Eight seconds after injection. 
The contrast lies in the left ventricle The contrast in the left ventricle is now 
and aorta. more diluted. The soft tissue around the 
left ventricle does not affect the shape of 
its cavity. 
Fig. 2 a—d. Angiocardiograms. 


cavities, we did not feel that the shadow was due to either of these causes. 
It was not possible, however, to exclude a tumour arising from the 
subepicardial muscular fibers. The fact that the shadow was unilaterally 
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Fig. 3. Postoperative conventional chest radiogram. Normal findings. 


localized (Williams & STEINBERG), combined with the fact that it was 
known to have been present for three years, excluded the possibility of 
a pericarditis with effusion. 

Thus, the distance between the opacified left cardiac chamber and 
the border of the heart silhouette was thought to represent the combined 
thickness of the muscular wall of this chamber and some other patho- 
logical formation. The possibilities were many as it might arise from 
the heart surface, pericardium, diaphragm or pleura and could be a 
tumour, diverticulum or cyst. A more exact diagnosis was beyond the 
scope of the roentgenological technique. 

A surgical exploration was decided upon. 

At the operation carried out by Professor CRAFoorD, a flattened 
tumour was found surrounding the pericardial sac like a shell from the 
left aspect of the heart to the right mediastinal pleura. The tumour 
was firmly attached to the pericardium, the diaphragm and to a lesser 
extent to the posterior surface of the sternum and to the right mediastinal 
pleura. Macroscopically the tumour was formed by numerous cysts of 
different size (from the size of a pin’s head to a chestnut). 

The pathological diagnosis was: cystic lymphangioma. 

Figure 3 shows a normal postoperative chest roentgen. 
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SUMMARY 


A case of mediastinal tumour simulating left ventricular enlargement in the con- 
ventional roentgenogram, is presented. The topographical diagnosis could be made by 
angiocardiography. An operation was performed and the pathological diagnosis was: 
cystic lymphangioma. 


ZUSAMMENFASSUNG 


Es wird iiber einen Fall von Mediastinaltumour berichtet, der bei der iiblichen 
réntgenologischen Untersuchung eine Vergrésserung des linken Ventrikels vortiuschte. 
Mit Hilfe der Angiocardiographie war eine topographische Diagnose méglich. Die patho- 
logisch-anatomische Diagnose nach der Operation war: cystisches Lymphangiom. 


RESUME 


On présente un cas de tumeur médiastinale simulant, suivant le radiogramme de 
routine, un enlargissement du ventricule gauche. Le diagnostic topographique pouvait 
étre fait par l'angiocardiographie. Une opération a été effectuée et le diagnostic anatomo- 
pathologique était: lymphangiome kystique. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: PROF. ERIK LINDGREN) OF THE 
SERAFIMERLASARETTET, STOCKHOLM, SWEDEN 


CALCIFICATIONS IN THE TRACK OF THE NEEDLE 
FOLLOWING VENTRICULAR PUNCTURE! 
by 
Bengt Falk 


Ventriculography (DANDY 1918) is a method of investigation by no 
means unattended by danger. In the literature, actual mortality figures 
are few and far between and vary considerably: they are generally put 
at between 3 and 10 %. Such figures, however, taken by themselves 
do not indicate very much. The dises use, for which ventriculography is 
called for, in itself often constitutes a sufficient or at least a directly 
contributory cause of death. CRAWFORD (1939) accounts in this way for 
13 causes of death following 169 ventriculographies of which over a half 
were cases of brain tumour. He reports that of the 13 fatalities, three 
were attributable to cerebellar tumours, two to tumours of the third 
ventricle and six to »a combination of pressure and cerebral anoxia». 
He also reports the death of two patients from haemorrhage following 
the puncture without saying whether an autopsy was carried out or not. 
This is of interest in view of the fact that other authors (REHWALD and 
others) report that bleeding is rare and that the track caused by the 
needle closes up normally. There is no doubt, however, that even those 
experienced in ventricular puncture may in its execution not uncom- 
monly cause intracerebral bleeding. Damaging injuries may be caused 
especially if the ventricular system be dislocated and thus difficult to 
locate, but even if the lateral ventricles be in their normal positions. 
Fig. 1 shows a case of multiple haemorrhages into the central ganglia 
around the tracks of the needle following repeated attempts at puncture. 
Ventriculography showed that the lateral ventricles were not displaced 
or dilated, but that the third ventricle was compressed posteriorly. 
At post mortem it was apparent that this was caused by haemorrhage 
into the thalamus. (The patient furthermore had an astrocytoma of the 
corpus callosum.) 


1 Submitted for publication, Jan. 10, 1951. 
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The complications following ventriculography which have been 
described up to date are on the one hand, bleeding — either intra- or 
extracerebral — and on the other, increased intracranial pressure. Should 
the tumour lie in such a position as to obstruct the free flow of fluid, 
relief of the pressure by actual operation or by puncture of the ventricle 
may be necessary in direct association with the examination. However, 
in addition to these complications which may be immediately associated 
with ventriculography, there are injuries following the procedure which 
may be observed at a later stage. And these may occur even if no com- 
plications were obvious at the time of the procedure or the subsequent 
roentgenological examination. Calcifications in the site of track of the 
puncture needle have been found in the Department of Radiology of the 
Serafimer Hospital during the re-examination of patients who had 
previously been submitted to ventriculography. These calcifications are 
of two types. The one consists of deposits which run in the form of a 
string from the region of the burr-hole in the direction of one lateral 
ventricle. They thus follow the course of the track of the puncture. 
Sometimes the whole track is seen to be calcified, at others only a lesser 
or greater part is affected. The calcifications generally measure only up 
to about a millimetre in breadth but occasionally they are considerably 
larger. The other type consists of calcifications lying inside and immediate- 
ly below the burr-hole. They are situated just below the bone table and 
are more compact and irregular than the others: they lie in small masses 
which may measure up to about a centimetre. 

Such calcifications following ventriculography have not previously 
been described in the literature, and in order to obtain some information 
as to their frequence, the author has examined the roentgen films of 
203 patients who were re-examined within one month and up to fifteen 
years after ventriculography. It was apparent that no fewer than 27 
(13.3 °{) had such calcifications: 18 of these were confined to the region 
of the burr-hole whilst 9 (4.4 °%) occupied a larger or lesser part of the 
track of the needle. As there was no opportunity of carrying out autopsies 
on the cases with calcifications, the underlying and perhaps explanatory 
pathological and anatomical changes could not be examined directly. 
As calcifications are often encountered in morbid brain substance and 
haemorrhages, there might be some justification for regarding the calci- 
fications in the region of the track of the needle as resulting from damage 
to the brain tissue and which occurred during ventriculography when the 
puncture for the purpose of introducing the air was made. On the other 
hand, the calcifications which are met with immediately below the burr- 
hole probably do not lie in the brain substance but rather extracerebrally 
and must thus have had their origin in the blood which leaked around 
the dura mater at the time of the puncture. 
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Fig. 1. 9 Aged 38. Ventriculography +- Fig. 3. g Aged 56. Ventriculography 
operation. Died a day later. Section -+- operation (parasagittal meningeoma) 
through the posterior part of the brain 1947. Recurrence 1949 and 1950. Marked 
showing several puncture holes with large calcification along the track of the punc- 
surrounding haemorrhages. ture from the burr-hole. 


As mentioned above, the period between ventriculography and re- 
examination has varied between one month and fifteen years; in most 
cases over two years. The shortest interval which has elapsed between 
the former and the subsequent discovery of calcification has been six 
months. A few of the cases which were re-examined earlier than six 
months after ventriculography have undergone further examinations 
subsequently with negative results. A few cases with calcifications have 
been examined several times without any changes in the appearances 
being noted. However, in these particular cases, the first re-examination 
after ventriculography took place so long afterwards (at least two years) 
that it is probable that the calcifications had fully developed before it 
took place. 

The question as to whether these calcifications can produce symptoms 
is very difficult to answer. The clinical material consists almost entirely 
of cases of tumour which were operated upon immediately following 
ventriculography. The opportunity of carrying out a further roentgen 
examination has nearly always occurred when the patient’s symptoms 
have suggested a relapse in the condition. In several cases the re-examina- 
tion has been performed in order to obtain information as to the possible 
progress of a condition which was growing worse as indicated by the 
symptoms of the patient as compared to those before the first ventriculo- 
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Fig. 2. 3 Aged 34. Post-traumatic encephalopathy. Ventriculograhpy 1945. At en- 


cephalography in 1948 a string of calcifications are present: they may be traced from 
the burr-hole down to the lateral ventricle. 


Fig. 4. 2 Aged 39. Ventriculography + operation 1942 (hypophyseal tumour). Marked 
) calcification close to the burr-hole six years later. 


graphy. Fresh symptoms which could unequivocally only be caused by 
the calcifications have not been observed in any case. On the other hand, 
of course, one cannot exclude the possibility of such symptoms as head- 
ache, dizziness, epileptic fits, etc. being at least in part occasioned by the 
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damage to the brain which the calcification may be shown to have in- 
flicted. 

It would appear from the above that permanent changes may arise 
from ventriculography apart from those immediately associated with the 
actual procedure. In addition to the already recognized disadvantages 
and dangers, this should be borne in mind when considering the justifica- 
tion for indications for ventriculography. The investigation should as a 
matter of fact be avoided, particularly as one may often obtain the same 
information even in cases of tumour without increased risk to the patient 
by means of encephalography. It is suggested that the technique used 
for encephalography should then be the one developed in the Roentgen 
Department of the Serafimer Hospital (LinDGREN). 


SUMMARY 


A report is given for the first time of calcifications in the track of the needle following 
ventricular puncture. They appear in 13.3 % of cases. The appearances are described 
and discussed, and a plea made for the replacement of ventriculography as far as possible 
by encephalography. 


ZUSAMMENFASSUNG 


Zum erstenmal wird ein Bericht iiber Verkalkungen im Nadelstichkanal nach Ven- 
trikelpunktion gegeben. Sie treten in 13.3 % der Fille auf. Die Erscheinungen werden 
beschrieben und besprochen, und es wird vorgeschlagen, die Ventrikulographie soweit 
als méglich durch die Encephalographie zu ersetzen. 


RESUME 


L’auteur signale pour la premiére fois observation de calcifications dans la trace 
de l’'aiguille aprés ponction ventriculaire. Elles apparaissent dans 13.3 °%, des cas. L’aspect 
en est décrit et discuté et auteur fait un appel en faveur du remplacement de la ventri- 
culographie par l’encéphalographie dans tous les cas qui s’y prétent. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: DR. MED. TORFINN DENS'‘AD), 
AKERSHUS COUNTY HOSPITAL, OSLO, NORWAY 


ARTERIOGRAPHY IN TWO CASES OF MALIGNANT 
TUMORS! 
(Melanoma and neurinoma) 
by 


Torfinn Denstad 


The chief advantages of angiography in differential diagnosis have 
been in the field of brain tumors. If definitely pathologic vessels can be 
demonstrated, we know that we are dealing with a malignant tumor: 
a multiform glioblastoma, a meningosarcoma or a metastasis from a 
malignant tumor located elsewhere. 

In 1944 Brttinc and LinpGREN described the angio-architectural 
picture in hypernephroma and carcinoma ventriculi. They employed 
roentgen photography of sections from fresh operation specimens pre- 
pared by the injection of a barium sulphate suspension into the arteries. 
While in hypernephroma they found an abundance of newly-formed 
large calibered, tortuous, pathologic vessels with a characteristic roentgen 
and microse opic appearance — the vessels lack elastic fibrils - they 
found in cancer of the stomach an almost complete absence of pathologic 
blood-vessels. The authors have thus discovered widely differing angio- 
architectural appearances in two types of malignant tumors and seek 
to encourage the use of similar methods of investigation of all tumors 
in which an arteriographic diagnosis is feasible. 

The author believes it may be of interest to report two cases of 
malignant tumors in other situations and in which pathologic nets of 
vessels were demonstrated by angiography. The increased numbers of 
types of tumors demonstrable by angiography will increase the usefulness 
of this method of examination. In benign tumors we do not expect to 
find pathologic vessels, but merely displacement or distension of the 
existing vessels. 


1 Submitted for publication, Oct. 16, 1950. 
20—510088. Acta Radiologica. Vol. XXXV. 
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Fig. 1. Metastasis 
from malignant 
melanoma on the 
left thigh. 


Case 1 (No. 6416): A man aged 32 was admitted to Akershus 
County Hospital complaining of severe pain and swelling of the left 
foot. For 3 years he had suffered from multiple soft tissue tumors. Two 
of these had been removed and were found to be metastases from a 
malignant melanoma (Prof. KREYBERG). 

One of the tumors was located medially in the left thigh. Artertography 
(Fig. 1) shows a soft tissue tumor the size of a plum in this region. The 
tumor receives its blood supply from two small branches of the femoral 
artery which is itself laterally displaced in a smooth curve by the tumor. 
The tumor contains a wealth of vessels and is entirely filled by a mass of 
small vessels of even caliber but irregular courses, some corkscrew-like. 
A division of one artery into two vessels of very small caliber is clearly 
seen at the superior pole of the tumor. In some situations the shadows 
are more diffuse, probably because the contrast medium is deposited 
in very small vessels and capillaries. Several minor vessels lead from 
the tumor out to the subcutis where they end slightly dilated as small 
lacunae. 

There were also metastases in the liver and pericardium with abundant 
fluid in the pericardial sac. The patient died in January 1950. 
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Fig. 2. Malignant 
neurinoma above 
the left kidney. 


Case 2 (No. 4007): A 67-year-old woman had been admitted to . 
Akershus County Hospital 3 times because of attacks of extreme pain 
below the left costal arch where a tumor gradually became palpable. 
The pain was of a radiating type, commenced 2'/, years previous to 
admission and became steadily more intense. Two subcutaneous tumors 
appeared. One was removed for microscopic examination: probably 
malignant neurinoma (Prof. KREYBERG). 

Abdominal aortography (Fig. 2): An oval soft tissue tumor of regular 
shape and measuring 12 X 9 cm is seen above the left kidney, which 
is displaced downw: ards. Superiorily, the tumor is somewhat pointed in 
shape. It appears to receive its blood supply directly from the aorta 
(intercostal arteries?). Numerous vessels, some tortuous with irregular 
courses and of comparatively small caliber, are seen within the tumor. 
In some places there appears to be a slight dilatation of the vessels. At 
the lower border of the tumor there is a vessel which appears to be 
stretched and displaced downwards in a smooth curve by the tumor. 

The tumor was removed (Dr. Hyorr). Microscopy showed malignant 
neurtnoma (Prof. KREYBERG). 
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As far as can be determined from the roentgenograms, which naturally 
only give a rough conception of the angio-architectural structures, these 
two forms of tumors produce relatively similar vascular conditions, 
although the metastatic melanoma is more abundantly vascular. In this 
connection it is worth noticing that the two diseases present other simi- 
larities. The simultaneous occurrence of multiple neurinomas and mul- 
tiple nevus tumors is not uncommon; it may be difficult to determine 
microscopically whether the tumor in question is a nevus tumor with 
unusually marked nerve proliferation or a pigmented neurinoma (KREyY- 
BERG). 


SUMMARY 


The author describes the angiographic appearances found in one case of malignant 
melanoma and one case of malignant neurinoma. These were rather similar and charac- 
terized by the presence of numerous small blood vessels with irregular courses, some 
corkscrew-like, doubtlessly newly-formed and pathological; they were more prominent 
in malignant melanoma, 


ZUSAMMENFASSUNG 


Verf. beschreibt das angiographische Bild bei einem Fall von malignem Melanom 
und einem Fall von malignem Neurinom. Die Bilder waren ziemlich gleich, gekenn- 
zeichnet durch das Vorkommen von zahlreichen, unregelmissig verlaufenden, zum Teil 
korkenzieher-ihnlichen kleinen Gefiissen, die ohne Zweifel neugebildet (pathologisch) 
waren. Sie waren besonders im Falle von malignem Melanom ausgepriigt. 


RESUME 


L’auteur décrit image angiographique dans un cas de mélanome malin et un cas 
de neurinome malin. Les images étaient assez semblables, caracterisées par la présence 
de nombreux petits vaisseaux 4 cours irreguliers, en partie en forme de tire-bouchon, 
sans doute nouvellement formés (pathologiques), surtout manifestes dans le mélanome 
malin. 
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FROM THE ROENTGEN DIAGNOSTIC DEPARTMENT (DIRECTOR: PROF. AKE AKERLUND), 
KAROLINSKA SJUKHUSET, STOCKHOLM, SWEDEN. 


A FLEXIBLE INDICATOR FOR USE IN CONNECTION 
WITH RADIATION THERAPY! 
by 


Ove Mattsson 


Indicators made of lead or other metal are often used in connection 
with radiographic work for the purpose of exact anatomic localization. By 
making coloured marks on the skin their exact position can, when nec- 
essary, be marked and retained. In order to facilitate detailed calcula- 
tions for focussing purposes in connection with radiation therapy, or for 
measurements on the radiograph the indicators may be made in the 
form of measuring rods. 

For these purposes, the scale indicators designed by AKERLUND 
and described by him in 1935 are generally used. These were used orig- 
inally for radiographic control when nailing fractures of the neck of 
the femur. A scale indicator consists of a metal rod with balls placed 
along it at 1 cm intervals, this arrangement rendering it possible to make 
exact measurements on the radiograph. It is of much assistance in most 
cases where indications are required. It is sometimes difficult, however, 
to obtain the necessary contact with the skin, as, for instance, when 
the indicators are to be used for measurements in the hypopharynx 
region. Here, they are usually applied in the midline on the neck, frontally 
and dorsally. As the surface of the skin in these areas is considerably 
curved it is not possible to achieve direct contact with the skin without 
bending and breaking the inflexible rods. The rods are fixed in position 
with adhesive tape; this does not always adhere well to the metal, and 
the position of the rods is easily disturbed if the patient moves. 

I have now designed an indicator to serve as a complement to the 
inflexible scale indicators. Its main characteristic is its flexibility and 
its capability of making good contact with the surface of the skin possible 

1 Briefly presented at the meeting of the Swedish Association for Medical Radiology, 
Stockholm, November 25, 1950; submitted for publication, November 30, 1950. 
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even when it is applied to those parts that are curved. It can be fixed 
firmly in position and is less troublesome to the patient than the in- 
flexible rods. 

When deep-lying tumors are to be treated radiologically they must be localized 
precisely. The technique of localization and exact focussing of the beam is constantly 
being perfected. In order to demonstrate the significance of the indicators’ contact 
with the skin a brief description will be given of how roentgen treatment applied to the 
hypopharynx is planned and carried out at the Radiumhemmet, in Stockholm. 

Treatment takes place with four fields on the skin, two from each side, obliquely 
from the front and obliquely from behind. In order to estimate how the fields should 
be arranged a sketch is made showing a cross-section of the soft parts. The fields and the 
direction of the beams are adjusted tentatively under a fluorescent screen and a copper 
ring fitting the neck gives the shape and size of its outer contours. The centre of the tumor 
must be sketched in on the drawing. This is done on the basis of measurements on the 
radiograph, particularly in the lateral view. The measuring is done with the indicators, 
and it is necessary to know the exact position of both the anterior and posterior contours 
of the skin. An error in judgement can easily be made if the indicators do not follow 
the surface of the skin. If the tumor is not localized correctly the dose will be incorrect 
and the beam will also be directed incorrectly. In the treatment under discussion the 
distance between the centre of the tumor and the skin is usually about 4 cm on the 
anterior lateral field. If this distance, owing to an error in calculation due to the above- 
mentioned factors, is 5 mm too great the depth dose according to the commonly used 
tables will be altered by no less than about 7 per cent in such a field. [Distance 50 cm, 
tin filter, 25—50 em? size of fields — from tables compiled on the basis of measurements 
made by R. THor2vus (published in various articles in Acta radiol. 1932 to 1940), and 
after GREBE and Nitze »Tabellen zur Dosierung der Réntgenstrahlen».| This figure does 
not include errors that have arisen owing to incorrect direction of the beams. 


The principle of my design is to use a row of lead balls fixed in 
a kind of ruler made of slightly flexible material that is not opaque to 
roentgen rays, and that can be bent in one plane and perfectly adjusted 
to the surface of the skin; at the same time, the balls lie in line in 
another plane. The distance between each of the separate balls must 
not be alterable owing to elasticity in a longitudinal direction. 

The material found most suitable for the ruler that was to contain 
the opaque balls was leather. Tests with different kinds of plastic material 
proved that these did not possess suitable elasticity, and that they were 
tensile. A ruler was constructed out of leather, 3 mm thick, in the form 
of a strap measuring 4 x 15 cm. Small holes large enough to contain a 
lead ball 2 mm in diameter (lead shot) were bored in the middle of the 
strap. These holes were placed in a row, 1 cm from one another. The 
holes were not bored right through the leather, but were started from 
the under side and only carried through a part of its thickness. The lead 
balls were placed in the hollows thus obtained, and were held in position 
with the aid of rubber dissolved in benzene (rubber-glue) and poured 
into the holes. The balls thus he right under the surface of the leather 
and do not trouble the patient, while at the same time they practically 
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Fig. 1. The construction of an indicator. Partially in cross-section. Note the lead balls 
in the hollows. 

The three types of indicators as seen en the radiographs with a ball, pyramid 
and cube in the middle. 


bo 


touch the skin. The balls cannot fall out, as the rubber stoppers hold 
them firmly in position. The rubber also possesses the right elasticity 
that is required for following the movements of the leather when it is 
bent. The midway point of the indicator is marked by a lead ball slightly 
larger than the others. Fig. 1 shows the construction of an indicator. 

In order to facilitate the interpretation of the pictures, and to make 
it possible to distinguish which indicators are situated on the ventral 
and dorsal aspect (this is sometimes difficult when both anteroposterior 
and posteroanterior views are taken), three types differing slightly in 
appearance have been designed. 

Thus, the round centre ball in two of the indicators was exchanged 
for a lead pyramid and for a lead cube. The difference in the three in- 
dicators thus consists in the fact that one has a large round ball, one a 
pyramid, and one a cube in the middle, and these are readily distinguish- 
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Fig. 3. Frontal and side view of the hypopharynx region with indicators. 


able on the radiographs. Fig. 2 illustrates their appearance. The last 
two indicators could, of course, consist solely of a row of pyramids or 
cubes. The different types would then be even easier to distinguish. In 
order to avoid confusion between right and left, the indicator situated 
on the frontal aspect can be equipped with the letters H and V in metal 
(Swedish letters for »right» and »left»). Measurements can easily be made 
along the bend row of balls on the picture with the help of a paper strip 
or with an ordinary flexible measuring rule. Fig. 3 shows the frontal 
and side views of the hypopharynx region with the indicators. 

The indicators are fixed to the skin by means of two broad bands of 
adhesive tape running lengthwise; the tape sticks to the shiny upper 
surface of the leather satisfactorily. (See fig. 4.) The rough under surface 
of the leather also contributes towards keeping the indicator in position 
and prevents slipping. The position of the balls is marked by large, 
clear, white spots on the leather, these being plainly visible even in the 
dim light of the screening room. 

In order to make it easier to mark the position of the balls on the 
skin, four holes were made in the leather. These are situated at charac- 
teristic spots, two showing the longitudinal direction of the row of balls 
and two the position of the centre ball, cube or pyramid. Through the 
holes it is easy to mark provisionally these points on the skin with the 
aid of a wood applicator or a paint-brush dipped in paint or with a der- 
matograph. After the indicator has been removed, the exact position 
of the balls can be rapidly sketched out on the skin, using the points 
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a. b. 


Fig. 4. An indicator fixed in position. 


Fig. 5. a. An indicator with four 
holes. b. The stencil plate. 


as a guide and with a celluloid stencil-plate in the place of the indicator. 
Fig. 5 a shows the position of the holes on the indicator. They are situated 
on each side of the centre ball, exactly 1 em away from it and on the same 
level as the ball; they are also 1 cm away from each of the furthermost 
balls on the longitudinal axis of the row of balls. The stencil-plate con- 
tains holes exactly corresponding to the position of the balls. (Fig. 5 b.) 

It has been found that these indicators’ facilitate the work in con- 
nection with radiation therapy. They have proved to be particularly 
useful in the treatment of the hypopharynx, as they permit greater 
exactitude in directing the beams on the fields and in the calculation of 
the doses. The indicators have also been used in connection with punc- 
turing of intervertebral discs in the lumbar region. 


SUMMARY 
The author describes a flexible scale indicator which can be applied in direct con- 
tact with the skin even in regions where the skin surface is curved. It can be fixed securely 
in position, and markings on the skin can be made easily and exactly. It has proved to 
be especially useful when indicating the positions of tumors of the hypopharynx. 


1 They will be manufactured by G. Schénander AB, Stockholm. 
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ZUSAMMENFASSUNG 


Verfasser beschreibt einen biegsamen Indikator, der ohne Schwierigkeiten auch bei 
gekriimmten Hautflichen in vélligem Kontakt mit der Hautoberfliche gebracht werden 
kann. Man vermag ihn ohne Schwierigkeit unverschieblich anzubringen und die Markie- 
rung auf der Haut erfolgt leicht und exakt. Besonders bei der Kennzeichnung von 
Tumoren des Hypopharynx hat er sich als wertvoll erwiesen. 


RESUME 


L’auteur décrit un indicateur qui peut étre apposé en plein contact avec la peau 
sans difficultés méme dans les parties courbes. On peut le fixer aisément et la délimita- 
tion se fait avec facilité et exactitude. C’est surtout dans la région de ’hypopharynx 
qu'il s’est montré utile. 
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THE WHO SUBCOMMITTEE ON THE REGISTRATION 
OF CASES OF CANCER AS WELL AS THEIR 
STATISTICAL PRESENTATION 
by 


Johannes Clemmesen 
The Danish Cancer Registry under the National Anti-Cancer League 


The Subcommittee’ held its first session in Paris from 6 March to 10 
March 1950. 

The report of the Subcommittee has now been released for publication 
and is available in the World Health Organization’s technical reports 
series No. 25. The following paper will contain all the headings of the re- 
port and sufficiently large parts of its text to serve as an accessible link 
between readers and the report itself which should be consulted for any 
detailed knowledge, especiaily with regard to formulas recommended for 
therapeutical statistics. 

The Subcommittee discussed the following items: 

1. Mortality Statistics 
1.1 Statistical Definition of »Cancer» 
1.2 Difficulties with Section II Neoplasms in International Statistical 

Classification 


1.3 Tabulation of multiple causes of death 
1.4 Accuracy of diagnoses on death certificates 
1.5 Studies of geographical variation 


1 Members present: 

Dr. J. Clemmesen, Director, The Danish Cancer Registry, Copenhagen (Chairman); 
Dr. P. F. Denoix, Chef des Services techniques et de la Section du Cancer. Institut Natio- 
nal d’Hygiéne, Paris; Dr. Harold F. Dorn, Chief, Office of Biometry, National Institutes 
of Health, U. S. Public Health Service, Washington, D. C. (Rapporteur); Dr. Perey Stocks, 
Chief Medical Statistician, General Register Office, London. 

Consultant: Professor J. Heyman, Editor, Annual Reports on the Results of Radio- 
therapy in Cancer of the uterine Cervix, Stockholm; Secretary of the Subcommittee: Dr. 
M. Pascua, Deputy Director, Division of Health Statistics, WHO, Geneva. 
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2. Morbidity Statistics and Cancer Registration 


2.1 Procedures 


The Subcommittee reviewed the information concerning existing pro- 
jects for the study of morbidity from cancer and the establishment of 
‘ancer registration systems in various countries. It was agreed not to 
recommend that cancer be made a reportable disease by law. 

The Subcommittee took into consideration the progress achieved in the 
various projects already established (a) for registration and follow-up of 
cancer patients at hospitals and similar institutions in France, England, 
Canada, and other countries, (b) for ascertainment of total cancer 
morbidity in selected cities and counties of the United States of America, 
and (c) for combining these two aims in Denmark, Norway and certain 
areas of the United States. 

Such projects were believed to be of great value (a) for improving the 
possibility that patients developing cancer shall in the future receive the 
earliest and best treatment available, (b) for increasing knowledge of 
‘~ancer morbidity and its relationship with social and environmental fac- 
tors, (c) for providing indications for scientific studies on particular points 
of the etiology of cancer, and (d) for ascertaining the prospects of survival 
and apparent recovery with a view to measuring in the future the value 
of steps taken to secure earlier and better treatment. The Subcommittee 
recommends that 


A efforts be made to determine the total incidence of cancer in popula- 
tions of sample areas within several countries during a year or period 
of years, using for that purpose all available sources of information 
(e.g. doctors, “pathologists, hospitals, death certificates); 


B cancer registration projects aiming at ascertainment of follow-up his- 
tories of patients should be encouraged with a view to eventual inclu- 
sion in such registration systems of all persons affected by cancer, thus 
eliminating selective bias so as to arrive at true morbidity, survival! 
and apparent recovery rates. 


2.2 Definition of anatomical site and stage 


The Subcommittee recognized that, in order to achieve greater pre- 
cision in and to improve the comparability of studies of morbidity and 
therapeutic statistics of cancer, there should be common agreement on 
(a) the anatomical delimitations of the sites, and (b) the definition of the 
stages of disease, that is, the extension of the neoplasm. Although it 
realized that many years might elapse before these objectives could be 
achieved, due to the complexity of these problems and to the absence 


of 


| 
( 


THE WHO SUBCOMMITTEE ON THE REGISTRATION OF CASES OF CANCER 321 


of general agreement at the present time, nevertheless the Subcommittee 
considered it highly desirable that a start should be made. 
Accordingly, the Subcommittee recommends that 
National Committees and other appropriate agencies, in consulta- 
tion with cancer specialists, be requested to prepare definitions 
illustrated by diagrams if possible, of (a) some or all of the princi- 
pal anatomical sites affected by cancer, and (b) the stages of dis- 
ease, that is, the extension of the neoplasm, and to submit these 
definitions to WHO for reference to the Subcommittee for study 
and recommendations. 


2.3 Code for histological type 

The Subcommittee noted that the United States National Committee 
on Vital and Health Statistics was co-operating with a number of pro- 
fessional medical societies in the development of a standard code for 
histological type of neoplasms. The Subcommittee expressed interest 
in this project and agreed to postpone any action with reference to the 
development of a code of this nature until the one now being prepared in 
the United States could be completed and available for study. 


3. Therapeutic Statistics 
The Subcommittee reviewed various plans for the presentation of 
therapeutic statistics and arrived at the conclusions which follow. 


3.1 Intervals for follow-up 
In view of the fact that 

a — the absence of any commonly agreed method of calculating survival 
and apparent recovery (»cure») rates for cancer leads to great con- 
fusion and prevents correct comparisons of the results of different 
therapeutic procedures, 

) — a single fixed interval before results are recorded, 5 years for example, 
although appropriate for certain types of cancer, is not necessarily 
of general application for all kinds of neoplasms, 

c — after the lapse of 3 or 4 years, rates based upon tue total interval for 

follow-up become increasingly defective owing to such factors as 
normal mortality and inability to keep patients under continuous 
observation, and 

-an annual follow-up examination, especially in the years immedi- 

ately subsequent to treatment, is in the interest of the patient, 


— 


the Subcommittee recommends that survival and apparent recovery rates 
should be calculated at the end of 1 year, 2 years, 3 years, etc. from the 
beginning of the observation, rates for the first five years being based on 
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the total cases. For subsequent annual intervals the denominator of the 
rate should be the number still at risk at the beginning of that interval, 
cumulative rates for periods after 5 years being obtained by the multi- 
plication of consecutive annual rates. 


3.2 Definitions and rules 


a. The starting point of the first 12-month interval should always be 
specified. For the comparison of different methods of treatment, the 
date of first treatment for cancer may be the starting point; for the 
study of the efficiency of medical care or for public health purposes the 
date of first diagnosis of cancer may be the starting point, which for 
cases diagnosed in a hospital will be considered to be the date of the 
visit or of the admission during wich diagnosis is made. 

b. It is very important for accurate evaluation of therapeutic results to 
achieve a complete follow-up of all patients and every effort should be 
made to trace each patient. Those who cannot be traced after each 
12-month interval should be assumed, for purposes of uniformity and 
comparability, to have died of unknown causes during that in- 
terval." 

c. All cases diagnosed as cancer whether treated or not should be included 
excepting patients referred for diagnosis only. 

d. It is desirable that all diagnoses be confirmed histologically, but every 
patient diagnosed as having cancer should be included whether or not 
the diagnosis has been verified histologically. For special purposes 
those not so verified may be studied separately. 


' Commenting upon the report of the Subcommittee the Expert Committee on 
Health Statistics wished to stress the fact that the only way to obtain accurate rates of 
survival and recovery which will be beyond criticism is to keep the numbers of patients 
lost sight of and of patients whose condition was uncertain so small that it makes no 
appreciable difference what assumption is made about them. Nevertheless, since that 
aim often cannot be completely realised it is important for purposes of comparability to 
formulate rules for dealing with the uncertain groups and agree to use them. From the 
nature of the problem it is not possible to devise rules which are perfectly satisfactory 
both from the theoretical and practical aspects; and the best that can be done is to 
suggest a formula which takes account of both aspects as far as possible, and ask that 
it be used for uniformity’s sake even by those who may object to some detail of it. 

If patients lost sight of could be regarded as an unbiased sample, theoretical con- 
siderations would require their omission from both numerator and denominator of the 
rates; but since it is known that in practice the group tends to be overloaded with patients 
who have died, and since such bias tends to improve the rates of survival and apparent 
recovery, the Committee agrees, although this may introduce a slight bias in the opposite 
sense, that it is safer to regard all the untraced patients as dead of unknown cause at the 
end of the annual interval. If later any such patient is found to be alive, the annual rate 
should then be recalculated accordingly. This will provide a strong incentive to institu- 
tions to reduce this group to the absolute minimum by persistent and continued efforts. 
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e. Patients should be classified according to the site of cancer originally 
diagnosed. If another primary cancer develops, it should be considered 
as an intercurrent disease. 

f. It is desirable that the condition of patients classified as alive with no 

evidence of the disease should be established through examination by 

the reporting physician or hospital. 

Patients should be classified according to their condition at the end 

of each reporting 12-month interval, whether or not they have been 

successfully treated for a recurrence. 


ge 


3.3 Classification of patient’s condition 

For the calculation of the rates, the condition of each patient at the 
end of each 12-month period should be recorded and tabulated as fol- 
lows: 


, A, — with no evidence of the disease 
A = Number known to | ; 
A. —- with cancer present 


A, — with presence of cancer uncertain 
D, — with no evidence of the disease 
D = Number known to | D. — with cancer present 
Sere D,. — with presence of cancer uncertain at 
death 


L = Number untraced 
at end of year 


3.4 Definition of rates 


The Subcommittee recommends that the survival rates for each of the 
periods considered be defined as follows: 


Crude survival rate is the number of persons known to be alive at 
the end of the period considered divided by the total number who 
were alive at the beginning of this period, 


\ 
SR. = 
AxDxL 
There are, of course, different methods of correcting the crude rate to 
allow for natural mortality and the Subcommittee in its report gave one 
of them, defining a Corrected survival rate and an Adjusted apparent 
recovery rate. 


3.5 Graphic presentation of statistics 


The Subcommittee reviewed with interest the form for the graphic 
presentation of therapeutic statistics developed by the Institut National 
d’Hygiéne, France, and wishes to call attention to an example of its use 
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appearing in the Bulletin de l'Institut National d Hygiéne, Tome 5, No. 1, 
page 44, janvier—mars 1950. It strongly endorsed the view that therapeu- 
tic statistics should be presented in a clear and unequivocal manner, 
and wishes to encourage all efforts for the accomplishment of this purpose. 
The Subcommittee felt that various forms, equally satisfactory for the 
graphic presentation of therapeutic statistics, might be devised and did 
not believe it desirable, at this time, to recommend any particular pattern. 
It wishes to call attention, however, to the form used by the Institut 
National d’Hygiéne in the hope that it may stimulate other institutions 
or persons to develop similar methods for the diagrammatic presentation 
of therapeutic statistics. 


4. Annual Reports on the Results of Radiotherapy in Cancer of the Uterine 
Cervix 


The Subcommittee considered the Annual Reports on the Results of 
Radiotherapy in Cancer of the Uterine Cervix edited by Dr. J. Heyman 
and originally issued by the League of Nations Health Organization. 
In view of the fact that the Subcommittee has recommended that the 
World Health Organization adopt standard rules and procedures for the 
valculation and presentation of therapeutic statistics and promote their 
general use in order to bring about comparability, thus implicitly endor- 
sing their value, and noting the opinion that the publication of these 
Annual Reports referred to above, in spite of certain deficiencies, had stim- 
ulated various efforts to improve the presentation of therapeutic results 
and furthermore, believing that the systematic collection and presenta- 
tion of therapeutic statistics in accordance with standard rules and pro- 
cedures undoubtedly would encourage the betterment of methods of treat- 
ment of persons with cancer, the Subcommittee recommends that these 
Annual Reports continue to be published if at all possible. 

The Subcommittee, with specific reference to the Annual Reports on 
the Results of Radiotherapy in Cancer of the Uterine Cervix, recommends 
that 


a. The scope be broadened to include all cases of cancer of the uterine 
cervix whatever the method of treatment, 

b. the rules and methods of calculation and presentation of therapeutic 
statistics proposed by this Subcommittee be followed in the prepara- 
tion of the Annual Reports and the advice of the Subcommittee be 
sought if any difficulties should arise in this connection, 

c. the report of a given institution should be accepted for publication 
only if it includes every case with cancer of the uterine cervix examined 
at the institution, the only exception being patients referred to it for 
diagnosis only, 


d. 
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d. a careful review should be made of the arrangement of the contents of 
the published volume with a view to reducing the space allotted to 
each report by omitting the presentation of very small frequencies, 
by reducing the amount of detailed statistics already published in 
previous reports and by other similar means, 
e. a concise, analytical summary, illustrated with appropriate graphs, of 
the principal conclusions to be drawn from the statistics should be a 
regular feature of each volume. 


To the regret of the Subcommittee, however, the World Health 
Organization did not find itself in the economical position to continue 
the publication of these valuable reports. 


SUMMARY 


The paper gives the essence of the report of the WHO Subcommittee’s first meeting. 


ZUSAMMENFASSUN 


Der Artikel gibt ein Resumé des Berichts iiber die erste Zusammenkunft des WHO- 
Subkomitees fiir Registrierung von Cancerfillen und ihre statistische Darstellung. 


RESUME 


L’article résume le rapport sur la premiére réunion du WHO Sous-Comité pour 
lenregistrement des cas de cancer et leur présentation statistique. 


21—510088. Acta Radiologica. Vol. XXXV. 
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CHRISTIAN INGEI 


iSLEV BAASTRUP 


In Memoriam 


CHRISTIAN INGERSLEV Baastrup, director of the Roentgen Depart- 
ment of the Bispebjerg Hospital in Copenhagen, died Oct. 24th, 1950, 
in an age of 65 years. The cause of his death was cancer of the larynx. 

CurIstIAN Baastrup passed his matriculation in 1902 and graduated 
M. B. in 1909 with highest distinction. Following medical training at seve- 
ral clinics, he was requested in 1911 to apply for a situation as assistant 
in the Roentgen Department of the Rigshospitalet in Copenhagen. At 
that time, roentgenology did not enjoy a high esteem in medical circles 
of the capital, and it was with a certain reluctance the young clinician 
answered to the call. Half a year later, the prominent roentgenologist 
H. J. PANNER was appointed chief of the roentgen department; he was 
an excellent chief and the assistant benefited very much from the critical, 
but encouraging training which he received. When the new hospital 
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at Bispebjerg opened in 1914, Baastrup was appointed assistant in 
the Roentgen Department, then under supervision of the genial pioneer 
J. F. Fiscuer, superintendent roentgenologist of the municipal hospitals 
of the city. At FiscHEr’s early death in 1922, Baasrrup succeeded him 
as chief of the department, then probably the most modern in Copen- 
hagen. After receiving the title of »Overlege» (head physician) in 1935, 
BAASTRUP remained in this position unto his death. Like several other 
early roentgenologists, he carried on a private medical practice during 
his career. 

BAASTRUP was one of the Danish roentgenologists who partook in the 
foundation of the Northern Association for Medical Radiology at the 
Congress convoked to Oslo 1919 for this purpose, and acted as its secre- 
tary. In 1927, he was appointed generai secretary of the association, hol- 
ding that function unto 1933. In this position he worked most effectively 
with untiring zeal. He had the opportunity of becoming personally 
acquainted with all his colleagues in the Northern countries, and was 
highly estimated for his agreeable manners and his quiet humour. He 
was chairman of the Danish Radiological Society in 1925—26. 

As a delegate for this society, BAastrupP attended the Internavional 
Congresses of Radiology in Paris 1931, in Ziirich 1934 and in Chicago 
1937. He was a member of the Deutsche Réntgengesellschaft and of the 
Societé de Radiologie de France. He was also a collaborator of the Radio- 
logische Rundschau and the Acta Radiologica, being a member of its 
board unto his death. He was a member of the Editorial Board of the 
section of Radiology ef the Excerpta Medica from its foundation. 

The Roentgen Department of the Bispebjerg Hospital where BaastRuP 
performed his main radiological work, was always a subject for his special 
care. Originally planned by J. F. FiscHer on a rather spacious scale, it 
proved in the course of years too small and was rebuilt and enlarged in 
1926. Ten years later, the development of radiological work and methods 
demanded further enlargement. This time, a new building, consisting 
of three stories and a basement housed the radiological department. 
Baastrup planned it with great forethought so that it could be en- 
larged by 100 percent if necessary. He arranged many practical details, 
founded on his long experience and described by him in a paper of 1950 

written during his last illness. 

The management as head of this big institute, including therapy as 
well as roentgen diagnostics and his private practice, proved a burden 
which prevented his taking his doctor’s degree. BAASTRUP’s endowments 
were of a more eminently practical kind. He published a great many short 
papers, mostly on the diagnosis of skeleton changes. Among these, the 
most significant are his comprehensive and profound analysis of the so- 
called »acute bone atrophy», the principal theme at the 3rd meeting 
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of the Northern Association for Medical Radiology; and his paper on 
pathological changes in and between the spinous processes of the lum- 
bar vertebrae (»Morbus Baastrup»). This latter work seems to be typical 
of the author’s gift of analysing minute roentgen changes often overlooked 
and combining them with clinical signs. 

Baastrup had remarkable technical gifts, manifested by the invention 
of a great number of often simple devic es, but nevertheless practical. 
Among these was a device for preventing omission of the filter in roentgen 
therapy, immediately introduced in all roentgen departments; and his 
ingenious translumination cabinets for roentgen films. His most remar- 
kable technical contribution, the Baastrup-Johnsen Roentgen Dosimeter, 
was founded on BAAstrup’s idea of using the ionisation capacity of the 
roentgen rays as a measure of their intensity. This principle was carried 
out by his co-worker, the genial engineer A. JoHNSEN, resulting in an 


apparatus for intensity and dosage measuring, probably the first one of 


its kind and from a physical point of view representing satisfactory so- 
lution of the dosage problem. When shown in 1927, the apparatus aroused 
vivid attention. However, owing to disastrous economical factors and to 
the untimely death of JOHNSEN, it was never manufactured wholesale and 
was later superseded by other simpler systems. According to BAAstTRUuP, 
the apparatus functioned quite satisfactorily in the Bispebjerg roentgen 
department where it remains to this day. 

Work lying outside the scientific development of radiology, but of 
cultural importance was the foundation of the Museum of Medical His- 
tory of the Copenhagen University, an institution that is for ever associa- 

ted with the name of Baastrup. He became fascinated at an early date in 

the development of roentgen tubes and instruments and began to collect 
various types and contrivances belonging to this field. In order to obtain 
a safe repository for his collection he founded, together with friends 
interested in medical history, an association, called »The Friends of 
the Museum of Medical History». Thanks to the energy of BAAstrup, the 
league succeeded in obtaining the old building of the Physiological 
Institution for the new museum where the historical roentgen collection 
obtained a spacious setting and is considered the best of its kind in the 
world. 

3AASTRUP’S versatile genius and eminent clinical interest — favoured 
by his being a general practitioner — also gave birth to several papers, 
partly of a general radiological character, partly in the field of medicine. 
He was also in vogue as a popular lecturer on radiological subjects. His 
memoirs are characteristic and interesting, as giving an account of the 
conditions of roentgenology in Denmark in the early years. 

CurIsTIAN Baastrup had a gift of making friends everywhere he 
went. During his student years, he was an intern of the old university 
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college »Regensen», preserving from that time not only cherished mem- 
ories, but also the marked character of an old student with appreciation 
of social intercourse with his colleagues. His quiet, amicable humour 
and his attachment to his friends remained unchanged through the 
years, his hospitable home always being a pleasant meeting-place for 
radiologists of the Northern countries. Having been a great traveller in 
his younger days, he often entertained his guests with amusing anecdotes 
of different countries. His kind appearance, his hearty handshake and 
his honest and straightforward character will never be forgotten by his 
friends. Requiescat in pace! 


Lars Edling. 
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